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The Second 1nti:rdisciplinary Conference on Selected Effects of 
a General War was held at Princeton, New Jersey from 4-7 October 
1067, under the auspices of the New York Academy of Sciences Inter- 
disciplinary Communicatiorls Program, with the support of the De- 
fense Atomic Support Agency. The first of this series of conferences 
was held from 18-21 January 1967 and dealt chiefly with the effects 
of the atomic bombing of tiiroshima and Kagasaki. 

This second conference was concerned mainiy with the effects of 
fallout or other release of radioactive materials from subsequent 
tests or accidents involving nuclear weapons. The specific effects 
discussed rxtenslvely included the effects of the I?54 II-bomb test 
in the Pacific ocean which resulted in radloactive fallaut contamina- 
tion of Marshall Island natives and of the Japanese fishermen on the 
vessel FukLryu hqaru (Lucky Dragon); the ecolcKica1 effects of bomb 
tests in the Pacific ocean test regions; and the effects of the “Spanish 
incident. ” which involved the accidental dropping of four nuclear weap- 
ons, without detonation but with release of radioactive material (plu- 
toniurn) or.to Spanish soil 6s a result of accidental destruction of an 
airborne hITltJc’r. 

Ilcprescntativcs of many disciplines engaged in vigorous and free- 
wheeling diaruse;on and debate of all aspects of these incidents. The 
dlsciptines represented included, among others, physics, weapons 
technology, military science. crology, epidemiology, radiation biol- 
ogy, toxicology, pathology, psychiatry, genetics. other biologic and 
medical sprclaities. and pertinent admInIstrative and cultural spc- 
cialtiee. 

In addition to discussion of the physical characteristics and extent 
of the radioactive contaminallon, the radiation doses, the monitoring 
.and decontamination procedurce, thr bicloyical, medical. psychologi- 
cal and socioloKica1 rffrcts of the ratlioactlve contamination upon the 
pcoplc and locales immedcatcly involved. the discussions extended to 
broader and farther reaching psychosocial aspects, 1. e., to the chains 
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of circumstances and events leading from these loral~zccl incitic-r-its 

through the IWWY mcdla and dipiom.rtic channels to thr reactIons of 
the more complex social structurr5, such as the cronomic, p,)Ittrcal, 
and diplomatic rcperc.usrlons of natic,nal and intcbrnatlonal ycop.. 

There was much ciiscuzsirn of possible reasons I-&r clifir:c*rlcc*s in 
reaction to incidents of tht*sc ktnda among different nations; the em- 
portance of riceking rlnbwcrs to suc’n queatlona in the d:;fercnctxs 111 
culture, .L)B well an In politics, was stressed. 

On the basis of the ciiscussion of the spccifrc incidents and thclr 
consequences. the confcrces roamcsd the whole field of psychosocial 
and biomedical implications of nuclear warfarc in an attempt to prc,- 
ject the consequences of nuclear warfare under a varlrty of condttions 

with respect to magnitude of the warfare. anticipation of onset. pro- 
parednes s, and civil and military drfensc policies. Interest was fo- 
cussed upcn policies and means which might help to prrvrnt or to 
mitigate nuclear warfare, upon the nature, scope and conarqutncrs 
of nuclear warfare should it occur. and upon the prcblrms of natIonal 

recovery after nuclear warfare. 

The participants of this conference included Dr. Frank t’tc*rnLlnt- 
Smith, director of the New York Acadcmv of Sciences interdisciplinary 
Communications Program; the two co-chairmen of the conference. 
Dr. Austin M. Drues. and Dr. Arthur C. Upton; the dlscusslon ini- 
tiators for the five major subjects on the abrnda. [Jr. Charles 1,. 
Dunham lthc 1’354 thermonuclear tcstb, Dr. Robert A. <:onard tthc 
effects of fallout on populations), Dr. Lauren Ii. l)~~naldsurl Ic*rolo~~- 
cal aspects of weapon testing), Dr. Wright 11. LanKham (the Spantsh 
incident), and *Dr. hterrll Eisenbud (discurdion of psychosocldl rcac- 
tione); and others listed on the following pages. 

. 
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INTRODUCTORY SESSION 
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SESSION I 
INTRODUCTORY SESSION 

OPENING REMARKS 

BRUES: This is the second of a scrics of conforencc?a on Ihe long- 
range biomedical and psychosoctal effects of nuclear warfarcw. 

The first conference. the proceedings of which are published in 
DASA 2019-1, dealt with the situation that occurr(bd foilowlnp the 
bombings of Hiroshima and Nagasaki. In continuing the gcncral sub- 

ject of the series, we have sclectcd for diecursion at this second 
conference certain incidents of A different nature. 

WC have a wide variety of disciplinary participation in this conft*r- 
cnce and hop that we may be Icd into many aspects of nuclt-ar war- 
fare in connection with the subjects m&r discussion. Dr. Arthur 
Upton and I are acting as co-chairmen of this scrics owing to the 
reluctance of either of us to assume the full rc*sponsibility, in VIPH 
of our frequent unavailability between conferences, at least that :(I 

what we have found. 

FREMONT-ShlITH: And 1 have found it v-ith respect to both \)f 
you! (Laughtcrl 

BRUES: I would like to ask if Dr. Upton wishes to mlkc a fch\t 
remarks. 

UPTON: Thank you, Austin. I really have lirtlc to say rscrpt to 
voice my pleasure at being here again and seeing gathrrecl horc es- 
teemed and admired frlcnds and colleagues. 

When 1 first heard from Dr. L‘rrmont-Smith and IIr . ilrues about 
this series of meetings and was dskcd to help as co-rilairnlan, I hat! 
vcry,mixcd feelings. I felt the issue was one of such ovcr\rhcIminy 

importance that anything I could do to help deal with this issue \houId 
be effort probably well spent. At the same time, the issue is one of 
much serious importance that I worried about my ability to make a 
dent in the problem. 
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1 can ody say that coming her e agarn today and !ooking around the 
mom and seeing :he people who are also here fiXs me again with hb,p: 
that perhaps out of this discussion something may, indeed, be accom- 
plizhcd. 1 hope, as co-chairman, that I may be able to serve as a 
little bit of a catalyst in helping the nlce=ting to be a uucce~n. 

TRUES. I t!Gnk tt is to be anttcipatcd that at this informal meeting 
both the mcd:cal and sockal aspects of the subject will be under d~s- 
cussion concurrently. 

I wouI4 like next to ht.ar comments from Coioncl Ilcmlcr, who 
actually is the one who cft vc*lciiwct the Idea of having this series of 
confcrcnccs. 

IlE51L17R: Thank yc~u, I)r. Rrucs. Actually, you attribute too 
much to ma’, in v_i*w of tht* efforts of two other members of this 
confcrcnco, Dr. ‘Taylor and Dr. de Rot-r. As t mentioned last year 
at the first conirrcncc. 1 was more or less a catalyst botwccn those 
two mtn. 

The c,onfcrencc idea was actually a series of ideaa developed by 
Dr. de Boer in Albcqucrque, and by Dr. Taylor, who was, at that 
time, the Dc~~ty Dircc-tor for Sctencc ‘Technology at the Ucfcnrr 
Atolrlic Support Agency in Washrnqton. D.C. Dr. dc Hoer caught 
me unaware when I u’as on a trip in Albuquerque, and approach4 
me with the idea of talking to Dr. Fremont-Smith .tbout his lnterdls- 
cipiinnry C.onfert*nce Program. At the same titne, Dr. Taylor ha4 
cunstdered the prob!rllr that we ,:re f.xcod with today. a problc-11, 

which is probably nlotc tar-rcachtng today thJn at thr ttrnc- of tht* 
First lntcrdisriplrnar~ Confrrcncc rn February 1967. The problem 
is that of the vast numh>rs of people around the world wh5 fall gcn- 
erally into one of t\vo rktrcmc camps: those who believe that the 
“on the ‘beach” pililosophy exists with respect to nuclear warfare, 
and those \vho bclicvc that thir is simply another weapon 0’: the battle- 
field that can be used with relatively few long-range aftrreffr~tr. 
If i can atcal a little btt of your thunder, Dr. ISrues, as 1 remem.bvr, 
you ss~l. at the first conference that the dnswer probably iits some- 
where in between. 

The purpose Tf the conicrcncc. then, iu to gather some of the 
people togcthci from the several cilscrplincs in orc!cr to exchange 
some of the specialized knowlrclgc that UC all have, in hopes that 
prhaps we can arrive at sonle conclustone as to exactly where the 

--- 



SESSION I 3 

in-between is and, if we cannot arrive at the conclusions, that pcr- 
haps we can pin down the questions more definitely. 

I wcdt take much more time here. I would like to mention that 
WC, it. IMU. are still firmly for the id**a of the confcrencc scrtcs. 

liowevcr, I am sure that all of you have been reading in the naperr 
about the budgetary problems that the Government is having at thta 
time. 

Even uith this type of budgetary problem that facc*r UIJ right now, 
WC definitely will go f,or a third conference. It ir hoped that wc can 
continue on to complete the rcricr. If not, we would actrvciy rupport 
some other Ciovcrnmcntal or non-Govc*rnmcntal ayc*rrcy in continutng 
with the series because WC Ice1 that it IS cxtrcmcly clcsirablc dnd 
necessary. 

The firat two confcrrncrr scrvc primarily to acquaint us utth 
tho facts that have occurred in the part. The succrrdin(: confcrencrs 
arc designed to try to extrnpolatc fronr thrsc facts. blrls a frw assump- 
tions, and to see how wc can make thrscl nlcld with the qucrtions and 
the conclusions rcgatding long-term effects of general nuclear war. 

BRUES: 1 assume from this you arc not suggrsting that it IS np- 
propriate for us to discuss hcrr uhcrr the Govrrnmcnt should put rtr 

money. WC would probably have little influcnc? in this matter’ 

[Laughter] 

tIEMLER: f crrtainly aprcc thcrc. We’re not even sure that we 
have any influence’ [ Laughtrrj f’crhapr I should yay UC are x:trcb NC 
do not have any tnflucnce. 

~JRU~: Dr Fremont-Smith, we woulcl like to hear some dircus- 

eion from you. 

FREh!ONT-SXIlTfl,: Well, I also want to wt~lcomc all of you, thusr 
of you who have been here &fore and those of you who are hrrc for 
the first time. 

It is a delight to me to have the opportunity to facilitate our being 

hcrc together. Some of you may rcmcmbcr that at tht. prcviour con- 

fcrcnce 1 went through the motions. which I like todo. of remuvtnc my 

coat. These arc going to bc informal confcrcnccs but there *houlcf bc 
a bit of formality at th.e beginning. I usually get a smile out of that. 

I 

i *“I 

“\ 

i- 
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I thmk that Arthur said that we would hope that WC would make a 
dent in the p,ohl~rn, but 1 thrnk that one thing WC can bz oure of ia 
that the problem will make a dent tn us or on us. a big one, and I 
think it’s quite ncccqsary. 

It’s qurtc an araignment that WC have before us. particularly in 
view of the fact that thcrr have hccn so few nuclear wars ior uu to 
extrapolate from. ttuucvc r. we ought to be dented. I’m quite nure. 

The conferrncs pattern. for there of you who haven’t been here 
before. in based o’n thr kind of conference procec!.tre that was clavel- 
aped in the Josiah hiacy, Jr. E‘oundation, and f have been cor.ttnuing 
that firnt in AIDS and now wtth the New York Academy of Sciences. 
‘This is to provitle a forum for what does not ordinatrly take place in 
sctcntific mectlnps, that tt. a real dir.urstoa in depth among a group 
of popl~ uho co011~ from very citffcrcnt backgrounds ,,f training. 

WP belicvc: U’P have made a great rcdircovery and WC arc waiting 
for the Nobel IBrlrr Cowtr~ittrr to decide that No&l Prircr are given 
for rcdirrovcrtt~r. They haven’t shown any signs of doing thrr yet, 
but we are very patient. The rediscovery is that pop10 communicate 
with onr another not by apeaking nt but by conversing with. 1 am sure 
that all of you arc’ at\arc of thr fact that at most sctcntific rncct~ngr 
thcrr is no convcrsatbon w,th the chairman ar the discussion starts. 
At the end of the morning he says he hates to tnterrupt 2h:s fascinating 
discussion but unfortunately WC are twenty minutes behind on our 
agenda and I rnunt call on Prof-ssor so-and-so to make another state- 
rm-nt .\t you. tSu2 a good iI<tiVt? rtlacussion In the form of bull searlone 
does take place in thr corrldorn. rn p~optc’u rooms and rn the bar. 
and often t;~la ia the most reuarcltnp, part of scrrntlfic resnionr- So. 
WC thought.‘.uhy not focus on the rewarding part ’ This is what we 

try *o do her.:, that is, to brrng the bull sesston point of i-iew of the 
corridors ancl’thc pt-oplc’s rooms and the bar into the conference 
room . If anybtm;* feels very rmpllcd to make a spcch at our con- 
fcrcxcs. WC rrnd Sinr to the bar’ [Laughter) 1 hat worka not too 

badly. ‘. 

Other than that, MC beltc;c tn conversation and. as all of you ate 
aware, the heart of ~‘onvcrSatlcr*l *s interruption. So the mood of our 
conferences is. don’t speak uhcn 1’~ intcrruptinp. This is the way 

it will be. 1 avant to warn our *Ilscussi::n inrtlatorr that, in nplte of 
the fact that one uf I*ur co-chairmen n.ay raive lt.vltcd them to be pre- 
pared to talk :or not more than half an hour, thr y will be in2errupt:d. 

--. __ 
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Xt may happen at the earliest words that they say, or even before they 
start to speak. but we hope that they will bc prepared for this 2nd know 
that they can interrupt the inter rupters, maybe. 

The Job of the discusston Initiator ir not IU ;-II the others what he 
thinks they oug:lt to know, but rather to evoke [ran* them thrtr quca- 

tions in terms of .vhat they need to know, because they know better 
than anyone else what therr needs are. This is the essence of what 
WC arc after. 

We are dealtng, as all of you are even mote aware than I am, 
with an inlormation explosion. WV arc? told-and the figures arca not 

very accurate*- that there are more thsn LO. MO nrtlcl+:s publishrd 
in Journals in the bto-rctc*ntlfic (ielf! per year. I hr figu rc on thr 

number ol journrlr is very tnaccurrtc at the momrnt, but they arc 
showing up fairly rop:dly. So, there are many, many Journals. and 

many. many articles. ‘nnd it’s nbs&lutcly ir.lposqiblr fur anybtpdy to 
be up even on thr narrowest f~ricl, or at leant be sure ht. is up-to- 
date. because hc can’t be sure uh>t’a bec*n g:oinp on In Argt*ntrn: 
last week or what will be potny on in Gent*va :lext week which relay 
bring out some information that he had no idea of at all. 

E.RL’U: ALL [ TPle;lnt by my unrnlng to the initiators, Frank. aas 
that they should not have more than twenty or thirty minutrs worth 

of gasoline in thcrr tanks * [ Laughter] 

FREMONT-SMITH: This is absolutely fine. hut this gasoline is 
t:, bc spread over what happens when you’re. alriving in a ( rctvtlvcl 
tit y. It w4ll be a stopand gq situation: burllpcr tc burnpcr. I think 
me are twenty-two, m4aybe twenty-three :xoplc here. lf c*ach p*r~“n 

here shook hands with everybody else once*. \vho can quickly COU~V 
up wtth a figure of how many handshake3 would h.:ve taken place” 
It won’t take you very long. Anybody: 

AYRES; One-hundred and Gnety if there arc twenty people - 

( 
_- . 

FRE?.c(ONT-ShflTH. This givrs you a: iclca of the nunrbcr c~f pas- 
aible interactIons. If everybody spol;c once. thcrc would be ntany 

dialogues that would talke place, And \V’C hope that several ot you 1~111 
speak more than once. So, this is the opportunity. end it’s rrally 
quite surprising how many interactiona there are. N-t all verbal, 
either. 
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Now, I think I ought to tell you that 1 have a secret weapon. If I 
get ca,lght in an argument and fiwl that ! am being worsted-and this 
does happen svnlctinlcs-then I tlrn to my opponent and 1 ask bin, in 
the niccyt v:>icc, “No*v, would yc.u mind repeating your basic assump- 

tions ? ” It’s surprising how few of them will retncmber \bhat their 
basic assulnptions wcrc. So 1 usunlly have them at that point. Dut 
I ought to LW~~IZSS also that nw of nay basrc assumptions is that nature 

is all of one piccc, and that :rith the mass of fragments of informa- 
tion ;ourine in front ail the rc*scarch outposts on the pcrlphcry of 
knouicclgc. it’s going to bccomc incrcasin<ly wccssary for 4s to put 
tinlc antI cnc*r’gy into the rc-intcg:rntion ot thcsc iragmcnts of infor- 
n!ation Into nia*aninpfui Lvhoics, nlcanIngfu1 in the sense that these 
\vhoics ~~11 havt* son,c ix*arlng on t1w problcnls that mznkitrd is facwi 

uith, \\hc.thl*r in the scic*nct-a or in tht* soclai sphere or in artistic 

arras, also. This rc-intc)crrntion, to be tll~*nning:lui, must be multi- 
discipii~wd. 

I think that 1 nriKht confe3s that I bciicrc very tlccply that the whole 
advance of scicncc- and of civitlzaticn rrquircs an cntlrcly different 
icvei 01 effort, time, anti thought on conln~unlcation, and dspccially 
on the Il~~lti-tliscipi~~l~~~i communication, and wc’rc not organized for 
it. Thrrc nrlb 3 few othrr confrrcnccs run along thcsc lines but they 
arc very fckv .?nti far bct\vt*cn, and it is rclntivcly a small qn\ount of 
intensive cross-disciplinsd communication that takes place eithc.7 in 

our univcrsitics, in our federal agencies, or \\hat have you. 

I may have given the following illustration at the last conference, 

but if you don’t mlnri I’I! give it again. At thv \Vhlte Iiouse Confcr- 

encc on Educ.ation three years ago, I think, John Gardner was the 

chairman. I think it \vas just bcforc he \vas made Secretary of Iicalth, 

Education and Wcifarc. In fact, somebody said that he was made 
Secretary bccausc hc did so ucil at this confcrcncc. Anyway, at 
this confc rcrrce on education, Dr. Gardner begged the confcrccs, the 
several hundred that \vcrc thcrc-and 1 Lvasn’t there-to take, as 11: 
put it. big barracuda bites of the probienl of education bkbrause it \vas 
in such a dcspcrate state. The rcportcr who wrote this uo in the 
Saturday Rcviclv said that although some such interactions, vigorous -. 
intcracticns. on the problem may have taken place in the corridors, 
the con,munity of educators was apparently not organlzrd to enter 

into this kintl of interchanpc, and that the \Vhite House Conference 

itself !,ccmc:l to be much more like a game* ot golf in nhich each p’r- 

son cb:l;tinuctl to hit his own ball, as opposed to the came of tennis in 

which the ball is tossed bnck and forth across the net. 

.C, __ 
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Well, in our conferences we believe in mixed doublcn and we are 
very glad you are here for that rrasou. WC do toss the bail back and 
forth across the net, and I think this is the only way in uhtc h the 
necessary conlmunicatron adjunct to all the compiterir.iny and to the 

reading can be ful.filled. 

RRUES: Where is the net” 

FREX!ONT-ShNITif: Weit, the net is slightly visionary but tt is 

right here. thcre’e no question about it. It’s a kind of a curved n3.t 
and it’s also one that I~IOVI*S around rncl shifts it’s ponitton from trrnc 

to time. 

1 will take one more nrtnutc to ask you to just consiA*r the dtftti*r- 

encc between a speech and a conversation. Sow, I’nl the* (only person 

who is allouc-cl to make a speech here and even I m being into-rruptvtl, 

thank God for thali. I’m glad of il. Rut In a spWch. Urlil’NS .I [h*rSCJfl 

is one of those rare birds Iike t;eorgc* Wild \\ho can just cnpturc a 

whole group of people and carry them with him, ww make-s A rcric*?r 
of statements xrhich nrr bound to be misunrlcrstoo.1, or (!tiicrcntly 

understood, by the maJority of the people tn the audtrnce. 

The audience also, if paying allenlton to what is ht.ing said, is 
bound to have a number of ideas. challenges. doubts. Itut, rincc it 
ia no1 polite to in’terrupt when someone ia making a sprch, exrapttng 

in my carte, all three ideas, thoughts, doubts that come to mend 
have to be repressed; This is why listrntng IO a speech IS so ex- 
hlusting. You spend a11 your time and encrpy rrpresstng t-v~r:* i(!c.3 
you have or elac ‘you settIc doun and tlor~~llc and think about ~olt,e- 

thing else, which isn’t very effective. 

Now, in a con\:crration, Lrf course, you’ve got romethlnp clsc. 
You’ve got a mutually corrective fecrihack system uhtch keeps the 
people in the conversation on the same wavclrngth or Icts them knou 

very promptly if they arc not on the same \cavrlengtn. In the apcch 

there is one person in thc’room who really gets s<ttipfac’,on from th*- 

speech, and that is the man w.ho is making the Cvech, J t t 311 zc* he 
hears h&self saying what he plans to say, the \rords t omc- u..! vr*-y 

much as he planned to say them; and there is a tremcnnous amount 

of rcasrurancc and ratirfaction. I see Jcllr IS shaking his head. 

DE ROER: That’s not true. I’ve trivci to ntakc S~CP~ hcs ano 
they never came out the way I planned them! (Laughter] 1 wish it 

were true, but go ahead., r+ 
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I think I’ve grid enough to give you a picture a! what we’re after. 
L did want to mention one point, and that 1s that we try to do a com- 
bination of two things at once. We try Co have the maximum of frcc- 
dom of interchange. that IS. people gpcaktnp perfectly spontaneously 
and not holding back, and tntcrruptlng .whrn they feel Ilkc It: and, on 
the other hand. the interchanges are go exciting that WC want a record 
of thrtn. In order to have a record of them without Inhibiting the 
inttrchanKc, WC have I rtrnotyp rrportcr hrrr with us who ir taking 
ciown’i*vcrythlnp that UC gas. ilut, if you want to say gomethi.,g off 
thr record, if what you arti going to nay about gomrbody is no awful 

that It hag to bc off t’nc record. you Just nay “off the record” and 

$W will gee that !he reporter u1f1 rnirc his hands and not taka any- 

thing tloun. Ilu~~cv~r. ! bcy p~c’“+ to keep it on the record because 
before publlcatlo8n rrch pcrron will hrvc an opportunrty to delete 
l nythrn): hc uirhcg hr hadn’t satcl, or to Improve or othcrwtge mod- 
ify it. YOU can’t mod~ty anyone cblgc’s rcmarkg but your own. Over 
the years-.+ncI I’ve bcrn at thir bugbnegg for some forty years-we 
have found that thug *yntcm works out fairly well. 

I would mrntlon one qthcr thing tbar.1 belirvc in. and I think this 
goes along urtth cbomcthiny that you raid, John. about gcttiny nut all 
the facts that cu~c from the past. I think that the half-life of facts 
ir petting gi*orrer and shorter. I think that this is a very important 
point to keep In mind. that facts arc not very gtcady. In fact, I oftrn 
chalirnge anybcxlly to produce any two facts, or any Cart for that mrt- 

ter, that isn’t based on at Icast thrcr unproven agraumpionr. There- 
fn-,., UC* uill ~rliapg try to yet a littl c btt behind the assumptions. 

In a group of this sort, with this kind of intcrrction. you do get 
gomr new ayrrrmcnts and thcgc arc quite useful. Out evrn more 
important is the gpclfication of the nature of the residual dlgagrec- 
ancntg. lf you can gpccriy the nature of a cliga~rrcment you often are 
on the track to its resolution. Very often the rcJcgrch that is ncccg- 
rary for Its rrsolutlon, the new tc*arrruork which is necessary. bc- 
I omcs gclf rvrdcnt. or It may b* that thcrc is no technique tar rc- 
solving the isguc and you know thrt you have to pt rt aside for a 
while until the tcchntqur is c!cvclopcct. 

The other thing that happcng is that you pet to know each other. 
that you become frlrndg, that I)OIIW of you even coopcrate ulth rach 

other. I have known people who have met at our confcrcnccr who 
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virrt each other, have shared experiences and even have worked to- 
gether on a commcIn problem from different dlsciplinaty points of 
view. In many respects thtr is perhaps the most rewarding aspect 
of there confrrcnccn, that is, the human relations that take place in 
the rocm. 

Well, I’ve talked too much already; 1 thought I would be tntctruptcd 
again brfore long, but 1 wasn’t. So now. Austtn. I turn it back to you 
and Arthur. 

URUES: I think there are Borne other questions that need not be 
diwcurrrd. 

FR EMONT- SMITtf: Do you want to name them 

BRUES: Such aa what is the consequence of delc.tlnp the question 
and inciudlng the answer or deleting the answer and includlny the 
quertion’ 

FREMONT-SMJTH* The editor’s responsibility is to deal with that 
terrible difficulty. 

SELF-INTRGDUCTICP4 

BRUES: We come next to the self-introductron of participants. WC 
feel that it’s useful for everyone here to hear a description of each of 
the other participants in his own terms. I would suypest. in order to 
simplify this, that we rtrrt at one piace and proceed around the table. 
May I ark Dr. Jlustad to tnakt his self-introduction and then we will 
proceed counterclockwise. 

FREMONT-SMITH* We would like you to ttli us a little bit about 
who you are and h.ow you got that way. 

BUSTAD: My name is Leo Bustad, and I am a Profrssot of Radia- 
tion Biology at the University of Californta at Davis in the Physiologi- 
cak Scitncc-r Drpa.ttment. J am also Director of the Radiobiology 
Lboratory. Prior to comtng there two years and thirty-four days 
ago t spent sixteen years at the GE Company, Hanford Labotatorirs. 
which was taken over by the Battellc Northwest. 

SPEAR: Thcre’a a certain risk of being repetitious to those who 
were here before and also to those who were not and who found 

5 
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themselves unable to resist curling up with the little brochure that 
was sent out by Colonel Iirmler’s group. Rut I will run through it 
briefly. Among the largely irrelevant endeavors that have resulted 
in my being here, I was an English major at Yale in 1932, a very 
poor year for Enl:lish or any othtsr majors; this was followed by two 
quiet years of slttlng alone and reading on an old abandoned farm. 
Then I went to Syracuse where f took my Master’s degrer in public 
administration. Then there were about nine yrarr of working in the 
public welfare r-*‘d, followed by a brief hitch In the land-locked Navy. 
Then I went in * Federal Government uherr first 1 was in a very 
improbable office. the Foreign Relations Service of the 
Veterans’ A sation. i first ran into Staff Warren and Chuck 
Dunham in I *: *bncn I went with the Frdcral Civil Defense Adminis- 
tration. 

I beat my head against a stone wall in one way cr another until a 
few years ago when I moved out of government and went with Public 
Administration Sirvice, which is a cor.su!ting eervicethat work5 only 
for govrrnment. My involvement5 there have been Iargely irrelevant 
to our discussion here. I’ve been concerned with such things as local 
building codes, the education of the deaf, federal grants-in-rid to 
states, the use of data processing machinery in vocational educational 
schools and things of that sort. But at one time in government 1 wau 
with the Planning Board of the National Security Council and engaged 
in an cntetprlse of which this conference reminds me very much: 
the human effect5 of nuclear weapon5 development. In this, two of 
my colleagues were Frank Fremont-Smith and Staff Warren, and I’m 
sure thar my involvement here is somehow or other an outgrowth of 
that. 

I would say th4at my pleasure at being here at the second conference 
is heightened by the realization that George Casarett will be editing 
this series! (Laughter1 So, my responsibility ends with the discusslon. 

WARREN: Well. I’ll try to make mine brief. It’s a little difficult 
because I am the oldest one here, of course, and I’ve been in the 

radiation biology field. . . 

FREMOST-SMITH: You’re not quite as old as 1 am, f don’t think. 

WARREN: You’re just a young squirt in my mind! Indestructible 
is what you are, Frank! (Laughter] 
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I’ve been in radiation biology and similar aspects since 1918. I 
recall the conrerencc that Ralph talked about because Frank was the 
chairman and we had delicious arguments, and I think it’s pr&ably 
one of the early conferences in which you uscqd thrs drscussicn tcch- 
nique. Of all thing*, we had a poet there. liow s p8”t. . . 

SPEAR: A philoropher. too. 

WARREN: hfaybc a phrosophcr. 

FREMONT-SLlI.TH: T. V. Smith. 

SPEAR: Yes. 

WARREN: Well, I Rot into the hlanhattan District through devious 
channelr, from my atandpotnt, and became the medical officer during 
the war. I had to develop safety around the operations rn the plrnta 
and in the mining industry that wan connected with It, and also I had 
to set up the medical programs in the so-called “secret cities. ” I 
met this gentleman on my right. Wright Langham. at Los Alamos, 
and, of couree, at Hikini later Dr. Conard over there was in the 

right rpot. I looktcd at thr movie:, here a couple of months ago and 
you were quite young and vigorous looking at that tinw 1 [ Imuphtcr] 

FREMONT-SMITH: Isn’t he nice! 

UPTON: You are indestructible, too, Rob. 

WARREN: Well, thrn I had the bad judpmcirt to brcome a Dean 
at UCLA with :hc :ldea that 1 was going to put rtesrarth on a legttlniate 
basis in the medical schocl. which I think I did. Expcnsivc space for 

biomedical research is taken for granted now; it wasn’t III that day at 
the Univcrsit; of California. 

Now I’m LI a very favorable position: I’m emeritus and I’m an 
unregistered graduate student in palro- radiation-biolocy. I’ve re- 
viewed my math and physics and a little bit of this and that. It rc- 
minds me of a story which I think maybe some of you have heard, 
and it’r part of my paleo-radiobiology. 

Talking about Noah, after be pot all the animals safely ashore, he 
encouraged them at the last conference to go now and reproduce ard 
multiply. They all filed out and a few months later he went around 
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!ooking and there was due multiplication everywhere except among a 
pair of snakes who were spcci;lists. They were adders. and he err- 
couragcd them but they had not done i, ything. St;, be was kind of 

sad, went away, ca.mc back about four or five months later and raw 
.hat they had multipllcd. He said, “Well, isn’t that wondertul” ” And 
they said. “Yes. You know, we’re atlderu, but WC found out about 

logarithms, that you can multiply !” [Laughter] 

LASGIIAM, I’m Wright Langham cf the Los Alamos Scientific 
laboratory uhcre IL’vr bern no,w for some twenty-ftiur years. After 
a year or so with ScaborE at Chrcago I was transfcrrcd to Los Alamor 
whcrc I’ve. been cvcr since rnd where f migrated into the biological- 
medical aspects of radldtion. I’ve ncvcr had a chance 10 admit pub- 
licly before that one of thr principal things I’m p*oud of is that 1 con- 
sider myself a protr(#cl of Dr. Warren sitting on my left. 

WARRES, Wan 1 respcnsiblc for that! (Laughter] 

LANCi11AXt: Hr taught mc many things. This does not mean X 
always agreed with him; in fact, 1 just noted here that the first time 
I disagreed with him was on i’ebruary 12. 1945. 1 am happy to ac- 
knowledge at this time that I am proud to br his prote(gg. 

WARREN, I learned a great dral from him. You can’t imagine 
the vacuum, the intellectual vacuum, that exlsted when those of us 
responsible for the safety of the commun’ity gathered together in 
Alamopordo with really no information on what was going to happen. 

The guesses and th.s facts put topcthcr by Wright Langham. Iim 
Nolan, Louis ilcmpclman, Jack Ifubbard, Joe If;rehfrldcr, and the 
late Paul Abersold, a most unrccunstructed group who, as General 
Farrell said, must. have used a divrning rod to guess the weather. 
came out right; a h,omogeneous group of nromctcorologists. 

The picture that. was created by this group, it seemed to mc. was 
pretty close tr, the facts that happened later. and they worked out very 
well. I have to tha.nk both Wright Langham and Bob Conard for their 
conbributione at Bikini. The chairman, Frank Fremont-Srlith, of 

tour se. is notorious because he collrctcd radioactive sodium seawater 
72 miles downwind from the test site. He got there just in time, to 
the horror of the captain of the shrp. 

FREMOXT-SMITff: The rainwater. 

. 
-- 
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WARREN: Well, it came down in the rain but it wae uplifted from 
the lagoon. In retrospect it was very interesting but at the time it 
was pretty rugged. 

CASAI? ETT: I’m George Casarett. After undergraduate studies 
at the University of Toronto I came back to Rochester, which is my 
home town. and went to work in Staff Warren’s b:o-physics disislon 
in the Radiology Department at the rr:diral school there. I also did 
my graduate studies in the medical school there. I was one of those 
who cVas infected by Dr. Warren’s enthusiasm for research. Then 
I worked in the Manhiattan Project Laboratory at Rochester and auh- 
sequcnt!y in the AEC. Atomic Energy Project whtch became the Dc- 
yartment of Radiation f3iology and then later the Department of Radi- 
ation E:ology and 11iophysics. in which I am a Professor. 1 have a 
aectior: of radiation pathology in that department and also in the Radi- 
ation Therapy Division of the Radiology Department. 

MILLER: I am Robert Miller, and 1 arrived in Rochester after 
Dr. Warren had left,, too late to benefit from his presence. 

I am a pediatrician by brrth, and upon completion of my training 
in that discipline, I spent a post-doctoral year sponsored by the 

Atomic Energy Commission, which wan trying tn fill doctora quickly 
with knowledge about radiation medicine, I then had to enter the 
Army, which did not know what to do with me. So they assigned mc 
to AFSWP, the Armsd Forces Special Weapor.5 Project, which 1 
understand is now D.ASA. 

Subsequently. I went ‘to the Atomic Bomb Casualty Commission in 
pediatrics and iater in a study of the effects of inbrcsding on child 
health. That experience led me to epidemlologv. whatever that means, 
and to the National Cancer Institute where I am In charge of the Epi- 
demiology Uranch. 

FREMONT-SMITIH: Jcllc, you tell us a littlc oit about how you got 
involved in the very beginning of this, too. 

DE DOER: I don’t knbw where to start. Jellc is the name. It cumes 
from “yeliow. ” I have been told. I have never been at the Nevada Test 

Site. These past couple of months, I have rcvrrwrd what happened at 
the IJikini tests. and read qtiltc a lot about what occurred during the 
“Ltlcky Dragon ’ incident. This is not why I am here. I am here be- 
cause I am working with a group of young people \rho are instrumental 

_ 
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in making better delivery aystcms for nuclear wc~pons and better 
fusing ryetcmr ‘to detcnatc them, and in devising better strategy and 
tactics for their use. Most of these gtrung people-and not all are 
that younb -have no*. had the privrlc&e of scciqg what these weapon6 
can do. Yet. there seems to be an ~;ccrcasingly enthusustic mood 
about urtng these newly derlgned and packaged wraponm. which arc 
of great variety, dcr~gn, a?d yrcld. . 

This is what concerns me. This is why I am here. 1 rnsy not be 
the oldest here but havin; had the experience of being bombed during 
World War 11. I am of :hc opinion that ov maiirr war during anyone’u 
lifciime is juat about enough. Now. i kn,.w sc!nrc of you here already 
may havr gone through two wars and you sure won’t ark for a third 
one. Yet, I am convinced by a11 that 1 stc, hear. and read that un- 

lerl WC as “scientists” of different fcathe.-s start looking into thtr. 
we may just get that war that none of us wants. 

Most scientists become incrcasingl~ spt.cialired while losing, to 
an ever-increaoing extent, contact with the world in which they Irve. 
In applied research-research I am engaged in at the Air Force Weap- 
ons Laboratory-things often seem to be the revermc of whd I just 
said. 14erc as a student of reproductive physiology and endocrinology, 
I have not had a chance to do any work in this field of science, but 
rather spend my time studying the effects of nuclear weapon6 on inte- 
grated biologtcarl systems. WC are to decalmine what really does 
happen after a weapon has been ured. This particularly in terms of 
when, and for h,ow long, where, and over w’aat range, and how, i. c., 
howquickly does a man get killed, and if he doesn’t get kil‘ix what 
has been donr to horn tn :crms of his potential as a soldier” To put 
it in other wordis. can he ettl! be used’ II nor killed, and having a 
chance to live, what arc hrs chances, and arc they go04 enough to 
send him to the medics who “suppqredly” know what to uo with him in 

terms of treatment. 

Gentlemen. the facts are that the mc4ical profcssio~l, in general. 
knows next to nothing about the treatment rnd care of radiation dam- 
aged biologtcal systems. Granted, many medxal doctors working 
in research do know. Dr. Canard’s work is an excellent example. 
He and his team have gained tremendous knowledge about what hap- 
pened and can happrn from thrir sludies on Sagasaks and fltroshlnu. 
Yet, somehow or other this information does not enter Into the me&- 
cal school currtculum and our young M. D. ‘s graduating from these 
institutions know little or nothing about it. Seemingly to them and 
those who teach them. there arc more important things to know about 
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and specialization in Lc more profitable branches of medicine often 
enters into conrideration. 

So from where 11 am sitting, it appears very important that we not 
only look at and evaluate thq long- range effects of nuclear weapww. 
After all, thir has already been done and ir recorded tn the publica- 
tions of Dr. Hubert Canard and many others. iiut. and perhaps more 
important, we should look very seriously at the chances of ussn~ 
similar weapons again. Many think at this time, more rhrn 20 yc*ars 
after the bombing of Japan. that we should IN- able to put before those 
who arc charged with the rerponr;bility of the uses of ouch urapone. 
what tha consequencea oi their actions nrrght be. Gentlemen, r dm 
afraid WC are not prepared to do this aa yet. hlorcovcr, I frel that 
this can’t be done by the biological or medical professton alone. I 
think this has to come from a reasonable co lsenaun of opinion cx- 
prerrcd by the scientific community, i. c., a communit? which In- 
clude. the physicist, engineer, social and natural scientists. both 
military and civilian. My7 &cause no-u these sclrntlsts and rngi- 
neero compete with each other for the rfollar which supports their 
individual interest rather than cooperate with each other on ara appar- 
ently less profitable and more complicated venture which would be 
in the common interest. in doing 50 they arc leaving our cxporcd 
flanks increasingly vulnerable, 

How can this interdisciplinary rcicntific comn,unity attain their 
goals? I think there conferences in which we participate today could 
be a beginning. The end-product of these conferences has the poten- 
tial of showing clearly the urgency of the problem aa well as contain- 
ing l omc basic suggestions as to how the problem could be solved. 
I know that this is ,an urgent matter rnd one which ~11 not be uolvc~I 
when diacord and distrust prevail in the scirntlfrc community. We, 
am scientists, cann.ot afford much longer to put self-inrcrcrts hrfore 
the Nation’o intercstr. We must grow mature enough to admit that 
sometimes we may have been wrong; that in science there are no 
short cuts; that we need each other; and as a group, v.*c must LP able 
to relate to those who govern us what the lack of certain knowledhm 
may have as consequences. Then, and anly then, curl those who arc 
now in power make intelligent judgmcr:ts in asslgnmcnt of priorltirs. ‘.. 
I hope WC arc not too late. 

Dr. Frank Fremont-Smith urged mc to think of clear-cut justifi- 
cations for holding these conferences and to be sure to know my as- 
sumptions. Well, gentlemen, there arc my assumptions. 
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1. \Ve have a lot of misinformation. 

2. Wr don’t know enough ahout the effects of nuclear weapons 
on man. 

3. We do not have an infinite amount of time and monev to do 
*ornettling about this lack of knowlelgr. 

4. WC need prtortties. not only in t NT biological or medical 
sc;cnces. but prtorttics to terms of all scientific pursuit. 

5. We do not Itve in a vacuum. nor can we. We need each 
other. 

These tnterdieciplinary study groups, with follow-up research sug- 
kcst’o,tY, may br the bcymnink in providing some answers and may 
rvedjtually prevent a holocaust. It is not an impossiblt task, at 
least I ltkt to thrnk tt IS not. 

TAYLOR. I’m fed Taylor. I npent most of the war going to Cal 
Tech as a Navy apprentice sraman. After the war was over I wrnt 
to the Vnivcrsity oi California, and in I949 I went to Los Alamos 
and spent seven or ,elght years there working on the design of mc!tar 
weapons. C‘rorn there f went to General Atomic in San Diego at about 
tht trme it was formed and spent rix or seven years thert, mostly 
promoting a scary proJrct that many peoplcdtdn’t like: propellink 
big space vchiclts by a series of nucltar txplosions. From General 
Aton-ic I went to the Pcntayon and worked two years in DASA. It 
was at that point thabt somthow &evtral people stmultantously got 
on to the idea that a collection of peoplt more or less like tnts group 
here was a gsod rollrctinn to get together. probably several times 
over qultt 3 long tirnr. 

Thr’main sort5 of thinkr that I had in mind in thinking aoout this 
had to do with possible things that the Defense Department rnikht do 
that it was not doing: and that would be the result cl mort detailed 
understanding of uhrt tht long-range effects of \artous types of nu= 
clear uar might be. I still +rlirve that thcr,c are sk)rne thinka that 
would be rattonal thinrs to do that are not now bctnp done and that 
art dtfftcult to do xtthout knouing more about uhat the long- ranyc 
effects might be. The kinds of things J have ;n mind art* such thznua 
as chancing the uay in which misstIer. are targeted so that. for exam- 
ple, instead of mostly ctzrng off on the gro*!nd. they would go c;ff ir! 
the air in YUC~C a way as to produce r~scntially nt**llgtblr local fal!out 
but rould disperse the fission products ~11 over the atmosphere. I 
don’t know of anyone who has sard that he thinks it’s ctear uhich type 
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of fallout is worse for humanity as a who!c. Obviously, it’s not a 

simple question even to phrase, let alorrc to answer. Hut there 
are some things that cctuld be done to change the character of the 
strategic forces that we have. and that might bc sensible things to 
do if we knew more about what these lo-g-range tffects might be. 

Parenthetically. I want to point out that ir. some cases a threat 
of retaliation againrt a country for a surprise attack ur an accidrntal 
start of war is likely to be something which. II carried out, would 
do severe damage to countries that border on the country attacked. 

If we do as 1 believe ic now planned, such srdr effects probably 
could be avoided. I think they should at least be understood as well 

a# porrrble. I want to emphasize this because DASA’s lntcrest at 
tbt time-and I think this continues-ts to some extent connected 
with what might actually be done that is not now bemc done. SUC h 
action might flow out of a rationale that comes out of thtse mcet;nps. 

I left the Pentagon in September, 1966. and went to Vienna, csscn. 
tially on my own, because of very strong compulsioos to at Icamt try 
to understand what was going on in an attempt to control nuclear 
energy or, an internatiorzl scale. It seemed to me that the heat 
thing to 80 was to go and find out what was being done by the agency 
that at least nominally had the job to do this. So I’ve been there for 
about a year, originally as a consultant to thr AEC on a day- to-day 
hasir, and for the last six months am 1. member of a company that 
has one full-time technical emploire. 

I am working rssentially entirely on what pcop:c call safeguards, 
that is. the form.\1 attrmot to try to establish some kind csf control 
over plutonium or UL3s to prevent it lrom getting In the hands of 
people who might use it far purposes other than those for uhlch It 
was originally intended. Some of whrt has developed in Virrtna in 
the last \ .ar, et icast that I’ve been exposed to, has some bcrarinR 
on what I think ir happening here. in the sense that the likelihood 
of nuclear explorionn being detonated for destructive purposes Y 
think is increasing witt time, not decreasing. There is at least c,ne 
reason for this, and that is that the material out of whtch these things 
can be made is being dispersed all over the world in a t\ay which ia 
not at the moment under sufftcient control to prevent any determrnrd 
effort to use this materlo for making nuclear explosives. 

The thing I’ve been concerned about most is tlot the proliferation. 
in the usual sense, of military stockpiles of weapons. bu? thr use of 



DASA2019-2 

nuc.etr explosives by people that don’t need to identify themselves 
to have their purposes served. The reason I think this is extremely 
important, and even has some bearing on our meeting here, is that 
one way in which detcrrcnce-which I think al! of us would agree har 
produced the stability that has existed since 1945 with respect to 
general nuclrar war-might fail is that the tttacker be unknown. As 
goon as the attacker is not known, the uhoie concept of deterrence 
disappears. One way for attacker not to te known is for the attack 
to be based on purposes that are well served if the attacker doesn’t 
have to idcbtify himself. 

I have followed to some extent in the footsteps of Fritz i!wicky in 
using what are called morphological outlines to try to sum up the 
number of ways 111 which a threat might be made without the threaten- 
ing organization being identified, and my outftne at the moment is 
capable of generatlng 1O35 possibilities. So I’m somewhat dismayed 
about any notion of control that requires understanding all of the 
things that people might do. 

I think we have to understand what the end effects may mean. I 
think this is part of what this conference is about, and f think we also 
have to find ‘a way to keep the basic material out of the hands of peo- 
pie who could use it for their own purposes. That’s what I’m up to, 

AYRES: I would be delighted to pass up my opportunity to talk 
and hear you explain this factor of 1035. 

TAYLOR: Well, that can be done at some point. Do you want me 
to explain it now? 

AYRES: Maybe not. 

My name is Robert Ayres. 1 suppose I ought to start at the be- 
ginning. I thought of starting at the end. I studied mathematics and 
physics despite the fact that I can’t multiply. I spent several years 
jumping from untvereity to private industry and back to university. 
I we;tt to the Hudson institute In to62 and spnt four years there 
spending most of that time worrying about long-range effects of 

nuclear war. This was work supported by the Office of Civilian 

Defense. 

Parenthettcally. I might add that the only reason I knew about this 
proposed series of conferences and, as far as I know, the only infor_; _ 
nlation that DASA had about the OCD (Offirr of Civil Defense), came 
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about because I happened to walk into Dr. Taylor’s office to ask htm 
on behalf 01 the Committee on Emergency Planning of the .NaYional 
Academy of Sciences what rrstarch DASA WSII dotng that was perttncn( 
to emergency planning, I war also asking many other ~gcnc~ra of the 
government the same question. So he told me what they were planntng) 
which 1 found very interesting. 

I’ve rpent romc! years thinking about these problems. but not to 
the depth that i hope some of you will be able to carrv the dIscussion. 
I didn’t specialize in any of the Nubjects which one nrr*:r LO know. I 
was a physicist but I didn’t rprcralize in weapons dcslycl. I’m 11~4 a 

biologirt nor a doctor. So I feel very much a lightweight bn many of 
these dircurrionr. 

Perhapr the major purport of the rtudy WC did was to identity 
questions. I’m not nurc how cuccerrful even that wan. Srnce our 
last conference I have left Iludron Institute-and thir outline is now 
out of date. 1 occasionally share an elevator with Spear. I work 
with Resources for the Future, and I ruppore the most accurate 
description of what I’m doing nt the prerellt time is studying rnvi- 
ronmental pollution. 

HEMLER: I’m Jchn Hemlcr. I ruppore, Dr. Warren, you can 
41 me a kissing type poet! [bughttr] However. at the time tt.at 
you were detonating the first weapon over Alamogordo 1 mas dcliver- 
ing newrpapers in Carlsbad just across the mountains over there, 

and 1 might ray that was my *tart in nuclear weaponm then. 

WARREN: Pretty good contact. 

HEMLER: Really indirect contact. Shortly after the war I wrr;t 
to Wert Point, graduated from there in the early fifttes. and the 
Army abeorbed me into itr overwhelming rrglmentatton for the next 
few years. in 1356 the{ decided to release me for P while. and I 
went to graduate rchool at the University of Arizona where 1 (obtained 
my maeter’s degree in phyrics and mathematics. Then the Army 

pulled mr back into its fold again. I worked with the Nikc-X program 
for three years under the Army jurisdiction, primarily in thr uar- 

head development area. I was loaned then to the Atomx Support 

Agency in 1961 and 1062 for, they called it then. “a thirty da,y” per- 
iod, to participate in the 1961 and I?62 tent Jerirr in Scvada and 

the Pacific. rhis beg;‘” in late January 14 1 l+bZ and the “thrrty-day” 
period war over in late November of that same year, but I did get a 
chance to see many of the tests that went on. 
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From thcrc I went to Korea and continued my work in weapons, 
only at thts particular time L was conccrncd with the targeting as- 
pcctr of nuclcrr weapons. 1 rc:urncd from that and I’m now with the 
Atomic Support Agency in the Offtce of the Deputy for Science and 
Tee hnology . As someone mcnttoncd a few minutes ago. thtr is the 
new name for the old AFSW’P. or Armed Forcer Special Wcaponn Pro- 
ject whtch clrvrded out of the Manhattan Project back tn 191;. 

We arc conccrncd wtth the overall m.tnagrmrnt of the Dcpa,rtmcnt 
of Dcicnrc Effcrtn Kcnerrch, laboratory rcscarch and trrt programs 
that arc goinK on in Nrvada and in the various laboratories a11 over 
the country, both governmental and prtvatc. WC work with the Atomic 
Energy Commirrron. &Vc also work w rth many private contractors. 

WYCKOFF* I’m tfrrold Wyckoff. presently at the Armed Forcer 
Rodiobioloyy tlr~srarch Institute at DASA. I nupporc when one gets 
to my age, one can look back and wonder why one’s interests have 
taken a partrcular direction. MaJor changes of interest may often be 
traced to a partrcular cnvtronmrnt or acquaintance. When I l ,ttrndcd 
h&h school, I Lctrme rntercrtcd in electrical engtncrring. This in- 
terest was aroused by the prcreucc of a small radio broadcasting 
l tation brlonging to the school and built, maintainrd. and operrtrd 
by the studrntr. My participation in this fascinating activity did much 
to sha! c my future. Electrical cnl:inrcrinc continued to hold 1st~ in- 
terest through my first ycrr *t collc~c. At that time the broader 
horsxonr and close contact wtth graduate atudentr in the “purer” rci- 
enccs influenced my planning for the future. During this time, I 

conridcrrd both chemistry and physics au possible majors and u!ti- 
mately chose the latter. 

The subject for my thesis was in the arca then callrd “modern 

physics. ” The hib:h voltage source rrouired for it was only available 
at one of the local cancer clrnrcr. ttcnce, I bccamc intrrcsted in what 
is now callrd radtolo,tical phycics. W’hen I graduated it was a natural 
step to the Satiorul Hurcau of Standards iNEtS where the radiation 
standards ior such work were being dcvclopcd under the direction of 
kuriston Taylor. 

This more or less ordtrly prol;rrreic-n uas intcrroptcd ior about 
two years durtng World \Vrr II. The NM standards artivtty wan slowed 
down and the ma:.power w-as dtvertrd to other activities. I spent those 
two years as a member of Laury T.aylor’r operational restarch Rroup 
at the 9th Air Force. 
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When I returned to NRS the radiation stancurds requirements had 
expanded considerably. Radiation shielding requirements also lbe- 
came a more Important economic force. Both of these areas occu- 
pied my interest for Ihe next few years. From here it was natu.ral 
to drift into the arca of rhitldipp; dtstgn and thus into committee ac- 
tivities dcallny wLlh thrs area. Many of the persons involved in this 
l ctivrty were also interested tn the biological !~rkes fur radiation 
hazards. Ciosc contact with them aroused my interest an the subject. 

hSy transfer to rhr Armed Forces ftadlobrolocy Research Instrtute 
about a year ago was a result of Ihis interest. 

DUNHAM: 1 am Chuck Dunham. I haven’t r>ractlcrd for eighteen 
years. I was at the University of Chicago, hug 1 had nothing 10 do 
wrth the Manhattan Engbnetr @strict, though pcoplc often assume 
that t did. I was in Lou Angeles and tlawati while these things were 
ftoing on, in the Army. doing regular Medical Corps duty. I Joined 
the Atomic Energy Commisston in IYIY. a Johnny-come-lately l&kc 
Dr. Taylor, and wrthm a couple of years I met half of the pcopilc in 
this room who l ;e the real old hands at thir game, and I’ve been 
learning from them ever since. 

I eventually became DirectOr of the Division of Iliology and hfrdi- 
cinc of the A&c. and my principal function was to serve as go-brtwcen 
between these distinguirhed gnntlcmtn and the Commission, thle Llur- 
cau of the Budget and the Conyrcsr in trying 10 see that they wt!te 

supported in the style to which they had not only become accustomed, 
but to which they were entitle+ 

X don’t consider myself an expert in any of there matters. 11 did 
have the privilege cf bring out a.t Eniwetok for a month a? the ti.mr cl 
Operation Greenhouse and I uas with the mrdlcai tram at t;uaJrlt-tn 
following Bravo shot. Dr. Canard. of course, -as there. So I’ve 
had some contact with there thrnys. but mainly I’ve been in adrnml- 
stration. 

Recently t have retired from the Commission and have takc’n up a 
job as Chairman of the Diviaion nf hfcdical Sciences of the Sational 
Research Counc& and 1 bring you perhaps a drfft=rtnt pprspcctlve 
from that standpoint. 

I am looktnp forward with a great clrai of anticipation to this con- 
ference and I’m particularly delighted that the theme of it is not s(rtcL- 
ly scientific because it’s been one of my pet hobbles that the basic 
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problems of mankind arc probably not going to De solved in the labora 
tory; that the basic problem is how people can get along. how they can 
live with each other. There are laboratorien of psychology and the 
whole world is a laboratory ip one sense. Hut in the ordinary test 
tube laboratory I think you can onfy go so far, and wrth that I will 
step aside and let John Wolfe’pick up. He came a little iater than I 
did in this game, but not much. 

WOLFE: The same day YQU took over as Director, I think. 

DUNlfAhi: Yes. sure. 

WOLFE: I don’t have such an illustrious history as these other 
distinguished gtntlcmen. I \UA~ a professor of botany at Oiiio State 
Univcr rity in 1955. 

FREMONT-SMITH: Were you sort of born a profcrsor of botany? 

WOLFE: Well, I worked up to it. Doctor. For fifteen years 1 
worked to the place where 1 could have two classes a year with grad- 

uate students and then I went to Washington for two years. I came 
to the Commission at the same time that Chuck took oYcr aa Director 
and I’ve had a dccadc of happy years in the ecological program there, 
1 think mostly because of hir broad view that science is not going to 
solve everything in this vale of tears. I’ve never heard him express 
it that way before. but have had a feeling from time to time thlat he 
did look beyond the little fenqcs of science. Whereas, I suppose. I 
was supposed to be a srientiet at the university. I’m pretty are I 
stepped across the fence from time to time both in class and in re- 
starch. At any rate. it WAS a considerable jump from the classroom 
LO Washington. I hope, before I retire, to find out what the hell 
Washington is all about, but it’s coming slowly! [Laughter] I[ was 
always a slow learner and maybe in knother ten years 1’11 make it. 

We’re interested in the ecological aspects of nuclear energy in 
whatever form and through whatever use. I think 1 have never said 
it before in public but 1 have never claimed that ecology is a sophis- 
ticated science. like you fellows that carry things out to six or trght 
decimal places. You even have got me talking about my thirty-second 

wedding anniversary as Zj! [Laughter] I3ut it’s a discipline or a 
point of view or an attitude that mankind had hrtte- face up to in the 
next decade, or maybe he’s got a quarter of a century, but he’- in: a 
hell of a merlr now and I think what we’re doing in ecology, in the 



Atomic Energy Commisnion, and what they’re doing in NSF and a few 

of the other agencies might contribute to some of the answers. I 

don’t know whether they wrll solve the problem but they mtght con- 

tribute to the solution. 

SESSION i 

kurcn! 

DONALDSCN: Why don’t you keep right on, John? I was enjoying 

that ! 1 tiughtcr] 

Like l Mr. Spear, I’m wcli aware that the year if)32 Wit6 not really 

a vintage year! [Laughter] 1 was one of three people added to the 
staff cf tha Unlver6ity of Washington that year, and if you arc asso- 

ciated with a university at this time, you arc well aware of the dif- 
ference between the dCpre66iOn year6 and the present, when univer- 

rity appointments are made almost every clay. 1 have been at the 
Dniverrlty for many years. with a few detour6 such a6 working with 

Dr. Warren on many o’ the projects and programs that he initrated 

in the field of atomic energy. WC started our work together In I(G3. 
with the objective of developing an evaluation program to measure 
the impact of the operations of the lfanford Works on the Columbia 

River. of COUrSC, a6 a “fish farmer” f Wa6 particularly intcrccted 

in t\c Columbia River, for thin gigantic stream was our bert fx6h 
‘farm.” Five species of Pacific salmon use the at?-am during their 

early life span and then after a sojourn in the sea, come bath to It6 

cool water to Spawn and reproduce. Y,ou can rrnaginc my tonstcrna- 

tion when the early discussion6 projected crtrmatcr that billlonr of 
caloric6 of heat and thousand6 of curies of radirtion would be added 
to the river. To make matters worse, Dr. Warren tnsisted that we 
should have all of the answers that normally would take a lilctrmr to 
get, with luck, but hr wanted them “right now.” 

WARREA: You almort did it on time, too! [Laughter] 

DONALDSON: During the war years we were able to pretty well CS- 

tablirh dose measurements of acute radr;rtion for a variety of aquatrc 

form8. With the termination of the war, assumed that could 
go back to teaching school and “farming” fish. Again Dr. Warren 

had other idea6 and invltvd us to take prt in Oper;.tion Crossroads, 

with thr nice easy aestgnmrnt of evaluating the radiation from the 

weapons teats as it drifted over a major part of the Pacific Ocean. 

Dr. Conard was a member of our little group operating with LCVf% 

rnd other Small landing craft as we attempted to plot the radration 

field in 3ikini lagocn. 
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‘I’hc followtng year. 1947, UC went back to Bikini to evaluate the 
biological impact of the radrwctivity on all of the living forms thcrc 
and returned akatn foilowinc subsequent weapons teats in 1918, 1150, 
1’452, 1954. 1’856. and 1.358. In I 962 we went to Christmas Island and 
studtrd the effects of the fallout rn that arra. 

One oi the most exhausting and traumatic capcricnccr of any of our 
Pacific expertencca u&5 in IQ54. following the Bravo shot. WC were 
asked by the State Department to go to Japan to try to quiet the Pears 
of the Japanese people, which rcsultrd from the Fukuryu Maru inci- 
dent, and to help to persuade them to resume ftohrng and, more tm- 
portant, to contrnuc eatrng ftrh. 

During thtr ttmc there were a few tnterludcr with trips tn the Nc- 
vrda tenting ground. where rgatn WC had some intcrerting arrignmcrr;a. 
One wan to collect rattlernakca ao that we might mcarure their uptake 
of radioactivity, _On one such asripnment I wal really “holding the 
bag” for one of our co-w~rkcrr who was to pui a live rattlesnake into 
it. Thia would not have been such an unpleasant task except that he 
was holdtng the rnakc by the tail. and as he waved it around. my 
handr provrded a fine target to #trike at. 

DORSON: Did you do that experiment’ 

DONALDSON: Ycr. 

DOUSON: What happened’> 

DONA f>DSON. ’ TO the rattlesnake3 

ROOT. To the bag“ 

DONALDSON: 1 decided I rhould hold him by the tail and Ict somc- 
body else hold the bag. 

FREhiONi-SMITff: What happened to the anaker? 

DONA LDSOS: Nothing. AS sooftcn is the case, there was no ob- 
rcrvatlc effect. 

FREMONT-ShUTif* Sothing noticcablc? 

DONALDSON: No, nothing at all. 
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Later Dr. Warren left for greener pasturer and Dr. Dunham and 
Dr. Wolfe directed our actlvitlea. They also wanted answcrs-yer- 
terday-and we have continued to try to provide them as bt*st we can. 
A few months ago I decided that It would be wlee to change dlrcctmn 
a bit and give up dome adminirtrativc rcsponsibllltics. Thus, in the 
next few years I hope to be able to write down some of the obrerva- 
tionr and conclusionm In the way of annwcrs to the questtons which 
have been arkcd vver the years. ’ 

ROOT: I’m Lin Root and I come to the Intrrd\rciplinary Confer- 
ence by an undrrciplrncd and circuitous route. 1 started ab a bio- 

chemirt, did mort of my work at the College of Physicians and 
Surgeons of Columbia University, took a New York State examination 
and found myoelf in charge of rercarch for the Psychiatric tnrtltutc 
of the Manhattan State Horpltalr. itiochemistry at the time uas both 
primitive and cloistered-no far-flung confercncer rn exotic phcer. 
After revera years of quantitative rtudics of the arterial blood of 
dementia prrccox patient& and schizophrcnic#, to the amurcd bafflr- 
mcnt of my prychiatrlc colleagues, I felt the nertl to get away from 
my ivory tower and to go where the action wae, So I joined Will 
ncebe’a expedition to the Galapagor Islands and the Sargarso Sea, 
with the aim of making comparative studier on the blood of birds and 
firh. After thir 1 became Scrcncc and Medical editor of Time nuyr- 
rine and then moved into feature wtltirg for natlonal mab=s. 

In the early fiftier when atcmic reactors were still very hush-hurh 
in the U,S.,a acrier of lucky brcaka gave me rcvcral acoops on for- 
eign atomic energy rtorier-a sort of chain reaction that culminateal 
in the inside rtory of the Soviet nuclear rltuation just before the first 
Geneva Atoms-for- Peace Conference In 1955. 

Thlr was after the 1953 Soviet thermonuclear detonation. and our 
big 1954 one at Bikini. ln the lart few yeara I have been syrtrmatrcaily 
studying the long, or I rhould ray intermediate, range effects of the 

.1954 teat in every country t’ve been in. You can trace thrm in intrr- 
national relations, in political alignments, in the attitudes of youth, 
in the credibility gap. in practically every arpect of life. People are 
not aware of how much our whDlr culture has been affected by this 
event. I think a careful rtudy of this prccuror skoulcl provide irn- 
portant clues to the long-range biomedical and psychological effects 
of nuclear war. 

, 
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MILLET: My name is Jack Millet. I am a psychiatrist and a 
psychoana!vot. If you’ve bren thinking that I must bc Englieh, you 
arc not quite xght. I uab borr. there l 4 brought up thcrc but my 

parents were Yal.kccu. My father fought in the Civil War and heard 
I.incoln ptvc the Gctty~burg Address; J’J. you see, I think I have the 
claim to say that pcrha:x I am the father of the family here today. 
I am very much pleased to have the opportunrty to come and learn 

something. The only people I feel I can learn anything from now are 
young pcoplc, you see, and thrr II a great privilege for mc to be 

here. 

I’ve brcn rnyayccl In a variety of things in my profcrsion. The 
lrrt ytarr havd been drvoted mostly to Lhr *.ducatlon of rcsidcntr 
and the crtiblirhmcnt of uchoolr for gratl*Ja,a training in psychiatry 

and psychoonalys,s. I now still do a llttlr aupcrvision for advancrd 
studicas for Colurrbia. but most of my time is tipcnt qurctly in my 
c*wn offtcc doing consultatron work and carrying ir few patients of my 
own. i am aleo prcvcptly Drrrctor of the Ruth M. Knight Counseling 
Service of the h!oc.iattan School of h!usic. 

The last thing th.lt I have undertaken is to crtahlimh a counseling 
and referral service for the Manhattan School of Xturic. I have 
always been interested in community psychiatry. I’ve been rcrpons- 
ible for establishicy two or three services in different states in the 
course of my life. I’ve been retired twice, I think, now, and I am 
about to Lc retired again l gatnrt my ~111 from the United States Com- 
mittee for the World Fcdrration for Mental Health, with which I’ve 
been rdanL;ircd wrth Frank here for so many years. 

FREMONT-SMITli. Jack, you didn‘t say anything about the group 
for the l dvaI:cctnrnt of psychiatry which is scmewhat related to some 
intrrcat here. 

MILLET. Yes. In our commtttec, which has the rather prctcrztious 
tit!c of Committee on International Helattons al APA. we arc digging 
into what we can come up with in understanding how it came LO be that 
we are in ruch a belt of a mess in Vietnam; how and why we ever got 
into it and how it got escalated Lo thr poiat uhcrc IL is. and so forth. 
all the motrvatIons and the conflrctr that wrnt Into it and the changing 
viewpoints of each succres~vc prcniclent. I was at one time Chairman 

of the Commlttec on International Rclatioilr of the APA. at which time 
WC had a ocrtrs of rounrft~blca on tranvcultural psychiatry, the first 
one being an attempt to ):CL some opinion on the reactions of the com- 
munity to the threat of nuclear war. That was a very interesting 
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roundtable. That brings me aa close to your interest,1 think,ar any- 
thing that I hwc personaily experienced. 

BRUES: Austin Cruea. I majored in philosophy at 1farvard Col- 
lege. I concentrated in interrul medicine wrth excursions into some 
of the other medical specialties in medical school. I then went into 
cancer research and clinical hematology. 

During World War II. probably not because of any particular com- 
petence but because I appeared to have guessed whrt was Koing on. 
I got drawn into the Manhattan Project where I could be kept quiet! 
[L.aughtcr] I joined the Argonne Laboratory and the staff at the Unr- 
vcrsity of Chicago and was maneuvered into the position of dirrcting 
htologlcal and medical research at Argonne which I continued to do, 
IOr fi.ftrcn years. having promised to do it for one year; learning 
that that sort of job. like most, became more time consuming rather 
than less time consuming. with the passage of time. I rctirrd from 
that rerponrrbiltty about five years ago and have gone back into rc- 
search in carcinogcneris. 

FREMONT-SMITli: I’m Frank Fremont-Smith. Hefore I talk 
about myself. I want to make a couple of comments. First, that I 
think it’s quite remarkable and wonderful that DASA has made it 
possible for us to hold these mcetinga and haa put no restrictions 
upon us. They have told us to see what WC can come up with, We 
could select the pco& to come and talk about what WC as a group 
felt we should talk about on this topic. And they didn‘t say, “Now. 
don’t touch thst snd don’t do this.” lhey just satd. “Co to it!” 

I think this vss. in the iirat place, a very nice compliment to this 
kind of process, to the humsn interaction process, and a100 that rt 
was a compliment to D.LSA that it could have the freedom of actton 

to give UI such freedom of action. I want to express my appreclo- 
tion on that score. 

I was especially pleased that Dr. Dunham. Chuck Dunham. if I 
nay say, emphasized some of the limitations of science in tcrmr of 
the human problems that the world faces. I think that this is a mat- 
ter of utmost significanc’e. and in a world in which computers and 
those who know how to feed computers air taking o\er, at may be 
worthwhile to remember that the most precious things in the world 
can’t be quantitatcd and can’t be put into computers. SO. ueare 

going to have to have some aspects of human judgment outside of quan- 
titation enter in if we arc going to have any opportunity to survive. 
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I graduated from ilarvard Medical School. I never did get through 
either tirrvard College or hllf’, both of which 1 Bert of indulged in. 
Then I Gas tratncd in nc*urology. While working at the Massachusetts 
<icnrral flospital In neurology. I needed some extra typing to be done 
and my chemist, L’ary Dailey, now htrm. Hod Irvine. satd she would 
get somebody that would be willing to <lo some typing to come in the 
next morning at nine o’clock. So the next morning 1 went to my lab- 
oratory at nine o’clock and, to be murc, <here was a young woman 
thrrr but, unfortunately. you practi!ally couldn’t see her because 
she was complrtcly cnvclopcd in the arms of a 6’4” young man, and 
this was my Introduction to Staff Warren and his lovely wrfe. Vi, uho 
hadn’t uccn him for three days and found hcrrclf in his arms! [tiuyh- 
tcrl So, this was a very sprcial occasion and it’s been a continu!ng 
l rrociatlon of great Joy. 

WAHREN~ And it’r marked ua both ever since! [Lughtet] 

FREMONT-SMI’III~ Then, in neurology I became interested in 
psychosomatic problemr, emotional factors rnflucncing physiological 
behavior of human bcingr l nJ animals. In 1936 1 joined the Joelah 
U. hfacy, Jr. Foundation and became what they call a phtlanthropord 
-and thir warn Fred Kocppcl’r term. Fred Kocppcl was the former 
president. the late prcsidcnb. of rSc Carr\cgic Corporation. He said 
that hc frlt that Foundation executives. poor lonely creatures that 
they are. deserve some special form of appellation and suggested 
they should be called philanthropoidn. Why7 Because. he srld. they 
acted like phiianth,roplsts but with romtbody clst’s money! [tiughter] 
So I acted ltke a philanthropist with the Mary Foundation money for 
some twcn:y-four years and altogether had a very interesting ?tmc in 
that rclrt<onship. 

A ccrc,plc of things bore on the present situation. f did find mvsclf 

in the most unusual posItions. In one of them, as Staff nelrtroned, t 

was out at l3tkini. and after I came back from Bikini. through an ab- 
solute fluke which 1 won’t have time to explain, the htacy Foundatlotr, 
which already had brcn holtirng conferences in which I was very much 
inttresttd. was l rkcd by the Department of Statr, the Department of 
State no less. to hold a series of ~onfcrcnrce on hurran rclationr rn- 
sights coming from psychiatry, prycholo?y, sociology. and cultural 
anthropclopy, and on how these mipht be used by the Dtpartmtnt of 
State. This was s very intertsting process and Icd nouherc in thr 
long run because of the McCarthy era which followrd not long after- 
wards. 

. - _-. 
. 
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Then I became very much intcrestcd in the World Federation for 
Mental Health that Jack Xlrllet n?rnttorcd. ‘This was cr is a non- 
governmental lnteznation&l voluntary agency which relates all the 
branches of science that &al u i:!r human relattons in a cclnjoirlt u3y, 
tries to bring there to brar upon the problrms facing hkmantty ;lnd 
works very closely with the Economic and Social Council. urth the 
World lfealth Organization and with USE2KO. At the tinre that thr 
International Atomic Agency wrl~ cntablirhrcl in Vienna, It uak tirau:: 
to our attention that there were emotior.al rbroblems. r.icntal hts.&ir 
problems, l ssoctatcd with the peaceful USC of atomic energy in tcrq\r 
of panic reactions, in terms of accidents, in terms of pro!ertion 
against occidrnts and social behavior tn response. The World t’cd. 
cration for Mental Ilcalth crtablirhrd an tntcrnatronel committee 
which made a report which went to the Agency, there it prolzably 
could net be found. and rlro to thr World llcalth Or~anizatlon. wb:ch 
dealt with some of the human relations problems aaaoctated wrth t!Ie 
cstablirhment of peaceful use of atomi c ercrg;y on a worldwide scr!c. 

Well. this, plur my very deep interest in conferrocrs. in clirlopuc 
and !n the rrsrntial need of human beings to relate *hcnlas*Ivcs to olic 
another, has been the barir of my special intcrcttt whicn led mc here. 
and I’m very pleased that you, Jells, ~2’ gornp and stirred thiv tltiny 
up with Dr. Taylor and John and made it posrtblc for the whole thing 

to come about. 

UPTON: I’m Art Upton. I did my und’erqratluatc ur)r4 at the Uni- 
vcraity of Michigan, ar.J went on there to complctc: mrdicinc. A1tk.r 
graduating from medical school, I took a rcaidency i;r pathology and. 
aa I wan winding up in reaidcncy, recctvrd an invitation from Jacob 
Furth to join him at Cln:. !tidpr to hrlp hrm with s(,tnc ?rtur!irw on tl:e 
pathologic effects of radtrtion on rxprrlmrntal rnmlalr. 1 ivent tlourr 
there assuming that It would be for a couple ot years, anri rrric4 
there about the same time that a big batch of antrnalu cnmr in from 
Etriwetok. where they had been exposr~l tc an expertmental nuclra- 
detonation. It turned out that Jakc left Oak Ridge before the rxpcri- 
ment was completed. I stayed on tn f;nirh it up, tneanuhilr startcc! 

otter tninyr. and I’ve hem at It ever since. I suppose that’s why 
I’m here today. 

DOIGON: I am Lowry Dobson. I have always fcit that I UC uld 
have bencfitrrl 8 cry much tram havrng ~o.1~ to tiarvard Col~c~:r or 
having studitd at )!arvard. I tt;tin’t; but 1 wa* conceived in Carn:lriclgc. 
Marsachusetts! jlmuphter! T %.*a born in Prki:1g, China, and s+udir4 
medicine at the University oi Cairfornia. 

. 
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FREMGST-SMITH: You are a Harvard alumnus then! (Laughter] 

DOl\SO?!: After hospital training in internal medicine I went back 
to the I3er)leIey czmpus, to the Radii.tion Laboratory, ir, early 1946 
w!lich was not so long alter Alamogordo, Hiroshima and Nagasaki. I did 
stc2ics in biophysics, research and Leaching in radiobiology, and was 
associated with John Lawrence in clinical radioisotope work. In 
Ernest Lawrence’s Radiation Laboratory, and in the University more 
gcncrally, I had responsibilities in nledical physics and radiation 
protrt. tion. Then after some tuclve yeara I went to Geneva, Switzer- 
land, io work for a year or two-and stayed for ten-wiLn the World 
Iiealth OrpaniAation in radiation health. radiation medicine, and hu- 
man genetics. I have just returned ‘ram California at the Lawrence 
Radiation Laboratory in Livrrmore, concerned with laboratory re- 
scil rch once again, having spent am$e time for the present in inter- 
n;ltional administration which is ext:‘rmcly interesting but oltep a bit 
removed from animals al&d test tubes. 

I suspect we all feel that potential energy is just as real as kinetic 

energy. We hope that potential nnc;car war has no such reality, and 
that it will never convert. But the compelling interest and importance 
of the various related questions arc, I think, the reasons many of us 

are b x at these discussions, whatever the details may be. 

SCIiULL: Jack Schul: nr, as the clerk at the desk informs me, 
“Shewell!” Departmen: of Human Genetics, Univers,ty of Michigan. 

. 
As the twenty-first :nan on this twenty-three man totem pole, I 

have wondered what remarks I mig1.t make wluch would enter into the 
spirit of ‘:can you top this” that prevails! And it seemed to mc that 
if three existed an opportunity, it hid to be in the introductions which 
others made. And thus as Leo Bust..d was introdu:ing himself I wept 
for there but for a single letter, “M’T instead of “5, ” might be the 
inheritor of a Sorwegian fish h3ok fortune; and, as Stafford Warren 
cas dcscrlhing the social resoonsibilities that rested on his shoulders 
in 1943, I could commiserate becausl: that year saw me on Suadacanal 
and subsequently on l\ougainvillc with a gun and much the same feeling 
of social responsibiiity. When nob Miller introduced himself I rc- 
joiccd in the shared memories of solne very happy years in Japan; 
and finally as Frank Frcmont-Smith spoke of the dent that this COII- 

lerence xvoulci make, I thought, in view of the way we are fed and 
beveraped. that a bulge rather than <L dent was the more likely out- 
come. But there was an alternative to this play on the introductions 
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of others, and that was to take advantage of possibly the only oppor- 
tunity that I shall ever ‘nave to introduce a tear admiral, IJob Conard! 

FREMONT-SMITH: That’s very nice. Lovely. 

CONARD: Thank you. 

Yhcn I finished medical school in I942 I went into the Navy and 
spent several years on a cruiser in the South Pacific, and on my 
return went out on the Bikini operation and had the very pleasant and 
stimulating experience of working under Staff Warren and made some 
very valuable lifetime friendships with Frank Fremont-Smith, Wright 
Langham and Lauren Donaldson and many others. 

During the Bikini operation we realized. as Staff pointed o!:t, that 
there were many aspects concerning radioactivity about which WC 
were ignorant. Because of this we were ultraconservative. I re- 
member very well the bundlesome types of respirators that WC forced 
the men to wear in offloading ammunition and the strict precautions 
to protect them. Later, in Hawaii when the target ships from the 
operation were returning, I was forced to order the sinkinG of many 
beautiful small boats such as Captain Gigs because radioactit,: con- 
tamination was considered too high. 

Later on, I had an interesting experience when the Nevada, the -~ 
target ship, was sunk by the Navy to test otit sonc weaponry. I was 
asked to go along as the radiological safety officer and they insisted 
that I co on board un:h the two gunners mates to get these 1, 500” lb. 
bombs wired up, and I prrstested saying I would like to see \vhg a 
doctor really had to go a1o.1:; on an operation like this. but they in- 
sisted anyway and I had to hold the wires while they stuifcd the pun 
cotton into these big she;i 1 and, of course, in the meantime the de- 
stroyer escort went off about thirty miles and stayed off until we 
finished the operation. And then later when I saw this ship blow up, 
I thanked my lucky stars that I had gotten off that safely. 

I participated in other atomic tests including Operation Greenhouse 
in the Facifiz and the Nevada test. I spent several years as Proicct 
Officer at USNRDL and had a fruitful year doing radiobiologIcal rc- 
search with Harvey Patt and Austin IIrucp at Argonne. In I ‘,5-l the 
unfortunate fallout accident occurred in the hfarshall Islands whllc I 

was still in the Navy and I was a member of the original medical team 
under Dr. Cronkite along with Chuck. Dunham that carried out the ori- 
ginal examination of these people. 
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After that I joined the staff at Urookhaven National Laboratory, 
where I have been since, and have contirued to head up the annual 
medical surveys of these htarshallese people; every year I take out 
the medical team, experts under the auspices of the AEC and Brook- 
haven, to csaminc these people. 

Looking back over the years it seems to me WC have come a long 
wny since the c. .-, days of itikini and have learned a great deal 
more. The hlar shallcse csperiencc has provided us with important 
information about the effects of fallout on human beings. 

So I think this conference may serve a most ueeful function in 
culling such intormation and examining it in the light oi interdisci- 
plinary facets. 

EISENl~UD~ I’m hlcrril Eisenbud. I envy you fellows and Miss 
Root because you all know what you are. You arc biochemists or 

cxperimcntal_patholngists, veterinarian pathologists, physicians. 
I’m not sure what I am. I started out in prc-medicine; I switched 
to physics in my last year and then was persuaded that one couldn’t 
make a living in physics; so I switched again to electronics enginccr- 
ing and took my first and my only degree in electrical engineering. 

I was interested in hiolagy and tried to find a degree program to 
bridge the gaps. I went from door to door: I actualv attended school 
as a registrant for a graduate degree at three of the major colleges 
in the East, but couldn’t break down the tight disciplir.ary barriers 
that existed at that tiinc. As I look back on it now, it. Lvas probably 
a good thing. 

I’m probably the last 01 the less educatecl professors. There aren’t 
many of u5 Icft. I think of myself as a sort of a quasi-intellectual 
mugwump. I like to straddle the fences between the disciplines and 
I’m never sure which side of the fence my iace is on or my rump is 
on; and sometimes I’m not sure which iencc I’m on! (Laughter] 

Shortly after I got.out of school I heard that there was a job open 
in an insurance company for somebody with an interest in biology and 
a knowlcdce of electronics. I couldn’t understand why one would want 
that kind of background to sell insurance. So I applied for it, and 
found that this insurance company, which turned out to be a very large 
casualty insurance company, was setting up a small Ic5oratory to 
look at occupat,onal disease problems that existed in those ciays; I 
was dispatched to some plants in Pennsylvania to wcrk out some methods 
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of separating durt electrostatically. In the kingdom of the blind where 
a one-eyed man is king. I was teamed up with a fcilow whom many of 
you knew, and who joined the group about the same tlmc. I refer to 
the late Charlcr Williama, a petrographic gcologtat of conaidcrahle 
talent who taught me some useful techniques for identifying dust par- 
ticles by their optical properties. At the age of twenty-three I couldn’t 
differentiate a ailicotic nodule from a aarcoma but I c<*uld look at J 
thin section through a microscop: and tell whether a man wan exposed 
to silica dust; the phyaical ride of the pncumoconioaca was falrcinatrng 
and I became a duatologiat. 

When thi war came, although i had never heard of the Manhattan 
Dicltrict, I assigned to parta of it and was actually working on a 
problem of beryllium poisoning in the Iatter part of the war, and I 
had also some exposure to radium poisonlnp. When the war oldrd. 
I gucrr the purlch carda were in my favor. Actually. this ian’t gen- 
erally known except to a few close fricnda. but I decided at the end 
of the war to go to medical school and wa,r admitted to Tufts, and 
waa ruppoeed to be the oldert man of the claar of fifty. Then in 1946 
the Commission offered me a job, which I couldn’t turn down, and I 
took it and worked in a position which was extremely interesting, 
during which time I ‘~1s one of Chuck Dunham’. people and got in- 
volved in a number nf things which will be the subject of the dircuaaion 
this week. 

Finally, like many af you, I had to make a decision because aa 
time went on I found I wan getting a-say from where the work was be- 
ing done. I had just about given up hope of ever being where the 
fun war. I thought I would have to spend the rest of my time In ad- 
mini&ration, when things began to stir in the field af cnvironrncntat 
health ir. 1958 and I found myaelf with three offers from three ullivcr- 
aitica. I selected the one that : had then been aaaoclated wtth in a 
part-time capacity for, at that time, almost fifteen years, now al- 
most twenty- five. So I went to the New York Univereity as their 
professor of environmental medicine. When 1 Rot the& I tried to dip- 
nify the title of “Mister.” .%a I say, my only degree waa In electrical 
engineering. I had no problem & all except in the parking !ot. They 
had a protocol in which if you *Vere a doctor you wcrc in the front, 
and if you were not a doctcr sou went to the back. I would drlvr in 
and the fellow would say. “Are you a doctor”” and I would say. “So, ” 
and hc would send me around the back. 

Well t think word got out that something had to bc done about this. 
and I 3% l*rd myself with an honorary doctor of sciences dcgrrc, which 
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permitted me the front row in the parking lot! (Laughter] Well. it’s 
been a random walk, and uhcn I think about it, I would not have wanted 
it to be dilfrrcnt. The only way 1 can explain it is the way Polly Adler 
explained it, if you rvrr read her book. you old timers. She wal a 
well-known maclam who wrote her autobiography. bhe used to tell 
the story that hrr b~~:jicst problem was with the college Imy5 because 
after it wau all over they wanttsd to know how she got into that busi- 
ners, and the only thing she could say was “Lucky, I guess!” 
[Laughter] 

I\NUES: This takes us all around. Let’s not start again! [Laughter] 
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SESSION II 
THE 1954 THERMONUCLEAR TEST 

INTRODUCTION 

BRUES: To introduce the subject which will occupy us tjdny we 
have asked Dr. Dunham to say something about the lQ5-l thcrmonu- 
clear test, its background an-1 nature and anything else he wishes to 
say. 

DUNHAM: ,My guidance has been rather loose. 1 would say, and 
not having attended the previous meeting, you arc going to have to 
put up with my playing it very much by car. [ have taken our leaders 
literally in that I haven’t prepared a half-hour lecture on any partl- 

cular topic and2 gather that my function is that of an initiator in the 
sense that one talks about initiators in atomic weapons; the problem 
is whether I can generate enough neutrons to produce a chain rear. 
tion with this. our critical assembly here. [Laughter] 

FREMONT-SMITH: Critical mass. 

DUNHAM: Critical mass. I’ve been thinking about this off and on 
ever since Austin persuaded me to take this assignment last June, and 
I’m still having very great difticulty in trying to relate this event to 
the avowed purposes of these meetings. which are to considr: the long- 
range effects, psychological and biomrdira!, of a nurlrar ‘rai. The 
more I think about it the more difficult I find this, other than the mcd- 
ical. Sou will find that Dr. Conard and Dr. Donaldson will have a 
great deal to say on what the fallout aftermath ts for plants, animals 
and people in a hypothetical or real nuclear war. 

To relate the way people behave-and this is one of the more fasci- 
nating things about this Hhole story-to the uay people might behave 
or react during a.war, I find very, very difficult, and I think of a pro- 
posed experiment that was concocted back around i-49, in relation to 

_ the old NEPA Project, to find out how pilots wnuld behave if they rc- 
alized. when they were flytng a plane near uhere a nuclear device let 
go, that they bad received a lethal dose of radiation. This flight project 
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was to take a bunch of Air Force personnel to the reactor at Oak Ridge 
and have them vtsit it, and while they were within the building and 
lookinp at the outside of the reactor, a lot of lights would flash and 
bells would ring and so on and so forth, and the loudrpcaier would go 
on the air, “Evacuate the building immediatrly. Everybody has re- 
ceived a lethal dose of radiation.” Then a group of psychn~ogiet6 
would stand around and see how these people behaved. Of course, it 
wab absolutely unreali6tic in terms of the person who was motivated. 

FREMONT-SLIITH: This wan jU6t an idea? It was never done’ 

DUNHAM: It was never done, but it wa6 very seriously proposed. 

FREMONT-SMITH: Especially that “You have jurt received a 
lethal dose. “ Therefore, ) DU may be used in any way we see fit. 

DUNtIAM: Right. Anyway. I though it might be useful to try to 
review the cc;ntext within which there events took pioce. I think one 
has to go back to the fact that there ‘uaa a war, that two atomic bombr 
were dropped on Japan, and that ,nc Japancre were tht only people 
who have ever experienced bona fide ma66 effect6 of nuclear weapons, 
admittedly smat’ ones. One also has to object. . . 

FREMONT-SMITH: It was not bona fide in Spain? 

DUSH.\M* That’s a little different. Wright will tell you what his 
definition of the effects there is, I’m sure, !ater on. 

FREMONT-SMITH: I just had to throw that in. 

DUSliAM: Yrs. Anyway, In 1949 t(rc U.S. S. R. did detonate an 
A-bomb, and I can remember a meeting called hurriedly about getting 
on with our program. Shortly after that there was this tremendous 
debate, which is all available on the public record, a large part of lt 
in the Oppenheimer hearings, as to whether or not we should devrl*)p 
the ii- bomb. A6 you recall, both Oppenheimer and Conant had lorlkrd 
at what had happened at Hiroshima and Nagasaki; they then imagined 
what an )f-bomb would do and they were totally incapable of doing any- 
thing except sort of turning the other way and saying “We must have 
noth;ng to do with it, ” and “Wrll, maybe the Russians will build one, 

but hopeiully they won’. use it. ” You know the decision was made to 
go ahead wtth the If-bomb program and at the Ivy Mike shot there uas 
the first detonation of a thermonuclear device. It wasn’t a weapon 
but it showed that the whole thing was a reality and possible. and 

. 
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information that this thing wan happening became more or less public 

arouna the world. So, when on March 1st thrrc was a detonarion at 
Bikini of something of the order of 10 to 15 megatons. the stage wau 
really set for people to react. People had brgun to be aware that 
there iu such a thing as fallout, but they didn’t have any reai ieei lor 
it, and I don’t think the military did either. Certainly 1 didn’t. 

In the first edition of The Effects of Atomic Wrap. (Rcferrnce I b, 
fallout is discussed and not badly, actually. but still I don’t think it 
meant very much to anybody because nobody could rcaliy ICC the 
problem. 

. 

I think one should keep in mind the kinds of people one ir dtaltng 

with in thir episode, On the one hand, one is dealing with Ysrshrll 
blanderr, a smal! group of native people who arc quite literate but 
who weren’t well educated. and I think this is the dirtinction tci make. 
They had been a posreseion first of the Germans, then the Japanrrt~. 
and then the United Statea. I think they do not rrally love the United 
States. Mob may contradict me on thir. but I think he would aprre thrt 
their attitude had been, “Well. somebody is always going to be poking 
hir nose into our buriners. We’re going to be ward, of somebody. 
The U.S. has been pretty good. ” So, when something had to be done 
l rd they were moved. they took it all very quietly and *gere totally 
cooperative. I never ran into a group of people who tried to be more 
helpful, Just to give you an idea of the kind of people they are-1 
don’t have any slider because I think slides tend to slow up discuasionn 
-rI’ll pare around some pictures of the. natives, and you can take a 
lock at them. 

In contrast, of course. are the Japanese. a highly sophisticated 
people, just as sophisticated as we, who had this extra sensitivity to 
the whole Thenomenon of radiation, and who had been a beaten pro$c 
who were very worried about their relations with the United States 
and with the world as a whole. but who were just beginning to sort of 
feel their oats a little bit. 

It was within this general framework that these events occurred. 
I think that one way to set the stage here is simply to read the pre- 
face from a special issuance (Reference 2) of the lnstitute of Chemical 
Research at Kyoto, which came out in November 1953, nix months 
after the event, and which shows how they set the etagc as far as 
‘they were concerned. T1:is is all physics and chemistry. The-c is 
no medical business in this report hccause none of the fishrrmrn 
actually got to Kyoto. but much of the material did. 
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“On Xtarch 1. IQ%. at three-forty a.m., twenty-three 
Japanese fishermen on bu rd the firhmp boat So. 5, Fulruryu 
Slaru. were cncr~c-ci III Iishinl: in the Xltddir Pacific about 
nlnrt) m~lvs northcSd4t of Iilkini Atoll uhrn a reddish-white 
ftaah was $cc~: qn the hortron in d w*‘*t- southwesterly cttrcc- 
tton. anti YV\ vn c;r c*tght rnlnutes lntcr a loud c*xplosion was 

hrard. AfterMartlP it uas Icarned that the flash and rxplo- 
siorr had been caused by the hydrogen bomb trst at Bikini Atoll. 

“About three hours after the exploston. fine dust began to 
fall 0n the boat. ‘The falling: of du$t lasted for several hours 
and cerswd towards noon. The bort as ucll as the fishermen 
anti the* ftahr* caught IJ~ them were covered with a whrtc sheet 
of ftne duct. After a tu<, weeks’ voyage, un M.crrh I4 the No. 
5 t’uhurvu blaru contar.,tnatrd by radioactive dual, returned -- __ --_’ 
to YarruGLriwr, Japan. ’ 

It was at thir point that the world really began to learn what had 
happened. althClurh the U.S. had announced that there had been a te.it 
on the first of March. and that 2% rrrtdrncs of the hfarahall Islands 
had been exposed to racliatlon and evacuated to Kwajalrin. 

Just to e~vc you a visual picture . . . 

FREMOST-SMfTlf: Had there been a sort ol a warning to ships 
and so forth’ 

RADIOACTIVE FAllOUT AND RADIATION EXPOSURE 

DU:;~IAXt~ There had been an exclusion zone within *which ships 
were warn4 not to come, and there has hecn argument back and forth 
as to tihethcr the Fukurvu hlaru v..ax wlthtn that rcbne. ----.--- AI you rrcall, 
the L.S. oitrctals tn>rstcd that it mus: have been within Lt. It’s ots- 
vious that I: didn’t have to be, because in Ronyelap, which’ie way out- 
side the exr!us;on zone, the doses on the northern part of the atoll 
were even hinhcr than anything on the ship, and they would have been 
fatal. 

Bikini is about *Irhty or nlncty miles away from Ronpelap; the 
,‘ukuryu Ilarrr &as uy to .he north, the other stdc of the* lethal lone. 
At Rongcrtk. there were fifty air-weather persoitnel, rrld 300 81tilpb 
from Bikini is Utirik. The rfosrs here were roughly I0r-plus. 

\ 
* 

__ 
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UPTON: Excu5c MC, Chuck. What do you mean by 10r’ IS this 
over itnfinity or a week or a day” 

DUNHALf: Infinity dose. 

UPTGN: Is this a stirface air beta primaril)? 

DUNHAM: No, air gamma. 

EISENRUD: Wasn’t this up to the time of evacuation. Chuck * I 
think it wa5 fifty-six hours actually. 

DUNHAM-. Here. yer. You’re perfectly right. There are- dose5 

up to the time of evacuatron. I’m rorry. The &OOr line 15 an inftnity 

dose. Thank you, M+:rril. There are esrimater of actual doses 
rectivtd. 

The air-weather people at Rongerlk pot 50. Therc- are rxternrl. 
T?M dare for Z’tongelap was 153, am! some of the Rongclap people who 
were on the 5-11 atoll fishing prohably got about 75. 

UPTON: Would thin be whole- body or to the rkin? What 5ort of 
penetration’? 

DUNHAM: This is an estimate of the whole-body dose. It’s no 
better than an l rtimatc. but a great Geal has bcrn based on this in 
ttrmr of what the human blood re5pon5e to ionlzlng radiation Is. 

Am you know. there ir a Qreat deal of argument centered around 
that point, which t think i5 not particularly gern-une to the discus-ion 
today. 

DU’S’Z’AD. Of course, on your exclus~n z.)ne, Chuck, isn’t it trur 
that this was related somewhat to the predicted wind dlrrction. and 

that the wind direction did change 50 that Rongeiap rraily appear4 
in the preliminary rtages to have been 5afcr than tt wa5 because of 
the wind shift? 

DUNHAM: I think the following happened. The origirial exclusion 
zone rfor the tert site didn’t include Bikini. It urnt about two-thirds 
of the uay be~wrrrl Eniwrtok and Bikini. H-hen thry brpan testing at 
Bikini, they extended it beyond Uikiru. t ut only what looks like abobt 
50 mile5. The exclusion zone wan not jig enough for uhat happened. 
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EISESBUD: Chuck, could 1 day something relative to this J In 
fact, might this be a good time to augment some of the background 
that you have ytvrn, which I think might br hripful in setting the 
YLiKI‘ ’ 

E~ISESHUI~: First let me say utth respect to Leo’s comment, in 
whrch he tacitly rbrury>c-cl that there was a windnhrft, I’m not sure of 
that. 

IIIUNIIAM: I believe the wrnd wan already changing. 

EXSESt~UD Thir IS a matter that hasn’t ycc been docum’ented. 
It’r a strange burincsr. 

I was then Director of the licalth and Safety Laboratory and was 
in dirrct conrmunicatton with one of our tramr stationed in the &Mar- 
shall Islands. The only wtnd inform&ton I have tvtr seen came in 
an offictal dispatch, at li - h hours, which arrived in ??ew York just 
a IWX hours before shot tin-e. From my recollection I would say 
that it wouid not have reqtiircd a wind shift to dump the fallout on 
Rongclrp. Unfortunately, the situation has never been documented 
in a manner that uould make it avrrlablc to many of uw who were 
intcrertcd in the exact mrtcorolopiral circumstvncco. 

LIUWAM: Rut your comments are prrdicated on the onlv hazard 
being on those two atolls. It had nothing to (lo with shipr out of the 
exclusion zone. 

IIlSESRUD~ That’s right. yes. 

For many of us, our ftrst exFosurc to the possfbility of massive 
fallout came tn 1951 u~th two Nevada explosions of the Jdnglc srrtes. 
One small surface cxplosfon and one undergrnund explosion took place 
in the fall of that yrar. Prior to that time the military doctrine as it 

uau translatrd to us on :hc civilian side wan that there would never 
be a,ry poknt in exploding bombs cloac enough LO the ground so as to 
get fallout; they wanted to maximize blast, an was done at t!iro- 
rhimr and Sngauaki. So, only the atrburst needed to be considered. 
Of course, obvioum qucottono wtre raised, like “Well, suppose one 
drops IO the surf&cc rnadvert.antly and explodes on the ground. *xhat 
kind of fallout are you Soing to get? ” or, ‘Why not put it on the 
ground if you can make a big crater”’ 

. 
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1 ruppore that within the military tnerc m*rit have already been a 
dircurnion of a military demand for surface and underground uC?ts. 
Until Jangle we had not really thought about the consequences of a 
surface or under1 round cxplormn. It was widrly reroyntrrd that the 
Jangle explosions would prodrye more radioactive dubt than any of 
the previous detonatlonr lnciudiny the Tower Shot durtny World War II. 

However, it was thought to be unnecessary to moni’or t.ite radror-ctlv- 
ity beyond 50 miles from the explosion. JiASJ. rrr;.lyrd to rnrkc 
meaaurementb in the l r.nulus of 50 to 506 miles, despite the fact that 
people thout(:.: we would be wasting time. Tu the cont.ary. WC &Jb- 
tained a good deal of uacful mformation and. In fact, UC found that 
even as far away as -Salt Lake City domes were hichcr than 100 mr. 
This was certainly rrlvcaling. considering tiut the two Jangle devicvti 
wcce very small. Follov:tn~ these tests several groups took the Jan- 
gle da&a and extrapolated to the multi-megaton dorce uhlch war then 
being planned Inr Eniwctok. 

ECSENBUD: Jangle was the Nevada test. It WEB A code qame. 
Thir was in Nowmber 1951, and a year later thrw were planning to 
explode the first large thermocxclear devrce at Eniwrtuk. 

There was an Air Force offrcrr known to most of you who came 
up with a rather perrimrrtlc estimate of what the fallout uould ’ e 
like, and he. I thick, was probably the first to have ~W~ICICI~ thrt 
thare might by hundreds or mavb- thourandr CIP radn hr,Iccrr ‘= of 
mile8 away. Our group in New York came up \ctth aomc *hat the 
ramc r~>,lc!tlric.r nirhouph not quite so perB;mlntrc. HIW c**c r, rt (.er- 
tain’y did see’,‘ &hat ,n\lch more extensive munltor’ “rp .&t,c ;‘<t(-lfic 
would be necessary tl .I was then bring contrmp’ a It. I’.,,. ,1&k L<>~cI. 
sa;Y no need to monitor bryond the atO! G; I ‘1~~. IF,~:, \r%err i.llkc. tl,c 

firs? Ilarge t!rermonuc*r*f .rtonatiot!. ‘fl. f*-.. : e I% pldc c. .\ i..Ii.strC 18 

serrch program was tncludec: 1~ part of the t&*-t progr.trn ))%I? it WAC 
1ir.l.tr.d to about 50 milea from Ground Zero. rhc AU:. h~~~:.r~.r. 
did afire,* that a moni:oriny program bcyc.;~d t:tuurtnL propc- rcruic! 
be mounted AI support could be found outsldr the t.\h* in:cv. \‘v’c- rut\ 
ceeded in con\ incing CINCF’AC. Comr.lander- tn- Chief ,:I Iha* l,.+r tfrc, 
who had responsibility for security of the r.atlvt-a in the \!drrshail Is- 
land.,, that t& fallout should be tracked through-out the >~.~~tkwe*t 
Pacific Ocean. 

Then we were yivrn the joh of doing it, rnd after tht* X~kc shot, 
fourd there W.B~I 1.0 trllout. As we rcconr?ructeci tt later on. basr*d 

I 
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on water samples. we rraiircd that there was fallout that went into 

the ocean. The probabilities of hitting those atol’:; are pretty small. 
They were a very small fraction of the total water surface exposed. 

Well. there was about two years of wrangling over what should be 

done to (:astle, the series we’re concerned with here. There was a 

very, very influential group of people, both among the military and 
civilians, who insisted that there never was any *Mike fallout, that it 

all went up into the stratosphere and that probably most of it was in 

outer space, and there even were calculations to prove it. Uut once 

again we felt tlhat this had to be looked Into. However, because of a 

very low probability that there would be fallout on these atolls, since 

they were so small. and a greater probability that it would all go into 

the ocean, we began to devise schemes for laying artiiicial islands. 

This has never been reported, largely because the information got 

lost in what happened afterwards, but on the day of the shot we actually 
were off the Florida coast in a Savy-supported operation, in which 

drums of viscous oil were being dumped from aircraft in such a way 

that it was hoped that an oil raft would lay on the surface long enough 

so that fallout would lay on the top and then a plane with suitable in- 

strumentation could swoop down and make measurements. 

This workcgd. The test fallout materiel was some iron filings that 

were irradiated in the Brookhaven reactor and dropped on these oil 

rafts. Plans were under way for shipping large amounts of oil out to 

the Pacific to lay down these raits so that we could find out whether 

or not there wds fallout. The idea was to wait until the shot was fired, 

find out the direction in which the fallout was likely to occur, send 

aircraft out to drop thr oil rafts. then wait a few hours and send’the 

aircraft 1~ again with instruments to see if there was anything on 

them. 

Well. actually, in parallel with that there were instruments put on 

that island, but those . . . 

UPTON: That island? 

EISENBUD: On these islands. The nearest one to Rongelap was 

the instrument put on Rongerik. I think this is revealing because it 

simply serves to illustrate the tremendous tenacity \vith which cer- 

tain people just refuse to accept facts. 

DUNHAM: I think that one of the problems is that you see people 

around Bikini all the time. They stayed there even when the thing was 



SESSION II 43 

detonated, and yet in one scnsp they were exposed to more or less 
lethal radiation. 

EISENBUD: Yes. I think one of the things, in retrospect, was. . . 

DUNHAML: Of course, they were in bunkers and that sort of thing. 

EISENBUD: But in the hlike Shot the whole ta&k force was exposed 
and we could have iost 10, 000 men. It could have been awful. 

DUNHAMl: I think that the fact that we were there gave a sense of 
security. Yol~see, if you looked at the original weapons handbook at a 
pattern of fallout, and, as Admiral Srhyler used to say, “Scale it up, ” 
why, you had something. But I don’t think anybody cook it as serious- 
ly ae it should have been. 

CONARD: I remember that during the Greenhouse Operation, we 
actually did have quite a substantial fallout. 

TAYLOR: Also, after the first shot, the Dog Shot. That is one 
I’ve never understood. There was serious enough fallout so that 
people got a few r, at least. 

CONARD: Yes. 

TAYLOR: And this was known to a lot of people but somehow it nev- 
er seemed to have had much of an effect on what happened at Castle. 
They were tower shots, I guess. At least the Dog Shot was a tower 
shot. And the fact that that produced quite heavy local fallout was 
certainly a material indication of what would happen later. 

BUSTAD: But isn’t it true that the March 1st shot was consider- 
ably larger than predicted? 

EISENBUD: Well, it’s true in part but I don’t think the difference 
is significant. 

BUSTAD: Isn’t it a factor oi two or three or four7 

EISENBUD: I think my recollection is that it was considerably 
less than two. Let me make the point I wanted to make, which was 
that the instrument on Rongerik. which was an automatic instrument, 
went off scale at H plus seven hours. This was an instrument which 
was not part. of the Task Force. It was being operated by what was 

____ _ __ _. _____. __--_. __ ._. ̂ . --.- _ _._ - 
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basically a CINCI’AC- supported civilian organization based with the 

Task Force but not operating as part of it. When the instrument went 
off scale, the operating procedure ca!led iu.. the aerial confirmation 
of this and there was not enough interest in the Task Force to author- 

ize sending a plant over the island to see if, in fact, the instrument 

was working properly. As I recall it, this was delayed about 36 hours. 
No information beyond the initial dispatches came into the States for 

about two days. In other words, there was just a complete breakdown 
as far as information was concerned, in taking the steps that were 
necessary in order to evaluate the situation, and to take the necessary 

palliative measures. 

UPTON: You say iL was delayed” 

EISENBUD: I cite this siniply to illustrate that right up to the last 

minute, with the fallout lying on the ground, the people just didn’t go 

up to investigate. 

UPTON: You say 36 hours, Mcrril? Was something done then, 
and if so, why? 

EISENB‘UD: This is also int:resting. The Commission had recom- 

mended an evacuation capability up there and this was denied on the 

basis that it wasn’t necessary, that there would not be any fallout; 

that there just couldn’t be enough fallout to warrant keeping ships on 

station so that they could evacuate natives on short notice. Finally, 
a plane went up. I was never clear as to why it went up there, but 

it was up there with a radiation instrument; it flew over Rongerik 
and found that the radiation levels were high. It was a PBM- 1, of 

that series, It put down into the lagoon and took the American per- 

sonnel off a.nd then sent information back to headquarters which re- 

sulted in an LST, I believe. being dispatched to Rongelap to take na- 

tives off of Rongelap, so that the natives were there, I think, 56 hours. 

DUNH;lM: Fifty-two hours. 

CONARD: A plane evacuated 16 older people from Rongelap at 50 

hours and the remaining 48 people were evacuated by ship at 51 hours. 

EISENB’UD: I thought I would giv, .his as background, because it 
illustrates the incredible disbelief of the subject of !allout that per- 

sisted not only up to this point but later on, as you will probably see. 

* 
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DUNHAM: This was an analogous situation to what \vas seen in 
the Army with malaria. They had little malaria units. Every mili- 
tary group had a team, but the commanding officers had had no cx- 
pericnce with malaria. They didn’t see anything and this poor little 
malaria unit would cool its heels until they had a great many cases 
of malaria. Then they would be told to scurry around. I think it’s 
just human nature. 

Langham. you seem to be restless there. Would you have anything 
to add? You’se the authority on Dog Shot, by the way, because some 
of your dogs were there, weren’t they? 

LANGHAM: Yes, they were. Merril’s story to me is almost in- 
credible. 

FREMONT-SMITH: That’s like iife ! [Laughter] 

LANGHAM: Fallout was predicted for the Trinity test in 1944 by 
the bomb phenologists, Hershfelder and McGee. Stafford Warren 
mounted evacuation teams and monitoring teams to cover the poten- 
tial fallout area. We didn’t have to evacuate anybody; we almost did, 
The arbitrary limit chosen for evacuation was an infinite life-time 
dose of 50 r. One family approached this limit, and there was much 
debate as to whether we should evacuate them or not. They weren’t 
evacuated. 

WYCKOFF: What happened to the cattle? 

LANGHAM: Cattle were burned by fallout at Trinity, dnd we had 
experience with fallout at Bikini where there was fallout on ships. I 
can’t imagine anyone thinking that there wouldn’t be fallout involved 
with weapons t.ests. I still to this day want to attribute the 1954 
accident to just a little bit of misconception on the part of the meteor- 
ologists. I can’t imagine at that time that one would think there 
wouldn’t be a fallout problem with that device if a populated area was 
downwind from the detonation. So they had trouble, and I can’t under- 
stand why anyone would have expected otherwise. 

FREMONT-SMITH: You know what happens on misunderstanding. 
It seems to me this is one of the things we have to face. I will give 
you a little episode. During World War I we had shell shock, a con- 
siderable amount of it. It was so reported, and anybody who studied 
the thing at all knew that we were going to have some kind of equivalent 

I- 
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to this in World War II. So as soon as the first report came o.:t in 

the Lancet by Sargeant and Slater of the war neuroses of the men -* 
evacuated from across the Channel, I came cio\\.n to \Vasl,ington to 

sre Lou Weed of thn Xational Rrscarch Council about what we were 

doing in anticipation of thr emotional problems \ve would be facing 

when WC got into this war. IIe sent me over to the Army Surgeon 

General’s office whore I was met by a colonel \vho said, “Sow. Doc- 

tor, \vhat arc you worried about! ” I said, ‘Well. t’m worried about 

what preparations \vt arc goin& to make because we’re going to be in 

this war and ~vc’il probably have a consic!crable number of emotional 

problems as a result of the war, and iire hnow from World War I what 

happcncd. In World War II, the British have already had it. ” And 

he said, “Doctor, you don’t need to worry; we’ll have no neuroses 

in the U.S. Army! ” (Laughter] 

Now, I just avant you to know that this is the kind of extraordinary 

aspect of human !atur.c one has to face, and I suspect that the true 

story really didn’t come out that it -.vasn’t a radiolcgical but a human 

factor that ,wrnt wrong. But maybe I’m wrong. 

EISENBIJD: I can understand \vhy you feel that may. The fact of 

the matter is that Joe Htrschfelder by then was probably back in 

Wisconsin. 

WARREN: Jim Cooney was my deputy at Bikini. Jim, like many 

others, was not convinced that there was anything to do. He would 

leave at four o’clock and go to the BOQ and have a beer jest about 

the time th:: boys were returning with contaminated clothes and hands 

on the gangplank, and then about dark the algae would begin to rise 

and WC \vou!d have troubies with radiation through the hull all night, 

Hc thought it was unimportant. He thought we were fcolish for stay- 

ing up all night lvondcring whcrc the stuff was going in the deep part 

of the lagoon. iVhcn Frank came back with this radioactive sodium, 

there was a big haw-haw on his part and they almost court-martialed 

me for exposing Frank’s ships to this radiation hazard. And, yet, 

on the other hand, Jim pooh-poohed the whole operation and thought 

it foolish to, send a destro)ler on this crazy downwind trip in the hope 

of getting some rain-out. 

If I may just continue. He was the RADEF for the preceding oper- 

ation and \v.as the adviser to the Army, and many of the times that ! 

described in the last session, when I was up before the Fleet for ex- 

planation in a pseudo-court-martial. they couldn’t taste it, they 

couldn’t hear it, they couldn’t see it, they couldn’t feel it. There were 
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just these RADEF boys, with their instruments which showed $ome- 

thing or other, who claimed it was hazardous and that they were los- 

ing their ships and equipment and their gear and their laundry and 

. their possessions. You could understand some of the objections. It 

was a lot of trouble and it v:as costly. f-low do you get a station to 
stand out in the OCCE~ in the right place” The *.yavcs come all>ng in 
a little while and the fallout which hits the water is gone. 17vrn the 
SARAR left an awful lot of oil when she sank, and this went on over 

the reef. It was traced downwind about 60 miles but in ten hours it 

was gone and anybody going out there then could show that there 

wasn’t anything there and cculd ask why you were worrying. It was 

costing an awful lot of money and time. The meteorology uas cxpen- 

sive, too, to cover this vast area where there wasn’t anything to sit 

on, and it was very chancy. But they di&.‘t really have the concept 

of how vast thi.s phenomenon was and what the quantities were. You’ll 

find people, not all of them in the military, who were unwilling to 

face what might have happened at Alamogordo. Oppy protested our 

surveys after the war until the white-backed c,Lttle appeared in the 

Albuquerque slaughterhouse. It took a lot to overcome the rcsistancc 

to our purchasing of cattle. I don’t know if Dunham remembers this 

because it was partiy before his time. 

Such antagonism to the concept of the meteorological mechanisms 

and the vastness of the fallout problems, together with all of the ex- 

pense and trou’ble and manpower required for instrumentation and the 

many safeguarcds like evacuation plans and public relations complica- 

tions from excluding ships from this vast area, all combined to make 

this episode possible. 

Then I feel that this was a very fortunate thing to have happened 

with so little real tragedy involved because actually nobody was real- 

ly hurt seriously by the fallout. 

DUNHAM: C think the most dramatic thing of all is where that 

8!30- rad line la,nded. 

WARREN: Yes. 

DUNHAM: It was squarely between the Japanese fishins boat and 

the Rongelap people. 

WARREN: If you had planned it that way you couldn’t have gotten 

it better. 

. 
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DUNIIAM: If it had happened on tl-.eir own home island they prob- 
ably \voultl have had a lt*thal exposure within the 48 hours between the 
time of the fallout and the time they were evacuated. These were 
studies that. were made by Pete Scoville, ::: I think (see Dunning, Ref- 
ercncc 3), who was one of the principal people involved in actually 
taking the measurements. The) went in there at 36 anu 48 hours; 
they took reaklings at different places or. different parts of the atoil, 
then went back later, took more readings, and then extrapolated back 
along the K-constants, and so forth, as to what it would be originally 
and what the infinity dose would be. 

Merril, do you want to comment on this? 

EISENBUD: I think it was very difficult to estimate the doses. 
obviously. 

DUNHAM: Yes. 

EISENBUD: I’ve often ‘had a feeling that the doses may have been 
very much higher than had been estimated, particularly in the case 
of the Japanese ship. 

DUNHAM: Of course, that’s a different proposition, because 
nobody measured them until two weeks later. 

EISENBUD: That’s right. 

DUNHAM: And the ship had been hosed some. 

EISENBUD: That’s right. I saw that ship ‘March 22, 22 days lateI-. 
and by that time it was still reading generally about 110 mr per hour, 
and the Japanese and our own people had had enough of the debris. 
We knew uhxt the decay-characteristics were, and if we extrapolated 
from that 150 mr per hour to H plus four hours, the integrated dose 
was something better than 100 r. 

DUNHA.M: Yes. 

E!SENDUD: By this time the ship had been hosed, as you say, and 
scrubbed and people had gone on with vacuum cleaners to take off as 

* Scoville,, H., Jr. At that time Scientific Director, Armed Forces 
Special Weapons Project. 
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much of the dust as possible because they wanted the dust for study. 
So it could very easily have been in excess of 590 or maybe even 
1,000 r. 

DUNHAM: So it’s possible, with this line that I’ve drawn-and you 
called my attention to It this morning-on the map, that j’ve come 
much closer co the ship than is indicated there; the 800-r line might 
have been quite close. not 20 miles away. 

EISENBUD: The fallout on the ship was estimated to have been 
50 curies per square meter, which is going to make some of you 
wince, but I think it’s a pretty good estimate. It was made by the 
Japanese in a very interesting way. They took surfaces and Tprinkled 
sugar on the surfaces and then asked tht fishermen, independently of 
each other, to pick a surface which looked like the ship at the time 
of the fallout. The opinipns clustered around a certain couple of 
slabs. and since they had samples of the fallout, they couid estimate 
what the activity was. The best estimate is ar0ur.d 50 curies per 
square meter, which is quite a heavy dose. 

BUSTAD: ‘Wasn’t one of the difficulties that some of the crew 
members swept up the fallout and put it under their pillow? 

EISENHUD: I don’t know that. 

DUNHAM: ,One of them put some in his pocket, I believe, to take 
home as a socvenir. 

MILLET: Thus far. we have heard that those in charge thought 
they knew, but cthey did not. Whether or not the fault lay with mcteor- 
ologists, admirals, ger.erals or scientists may not be important ex- 
cept to those who want to define history in its greatest detail. 

No information reached the United States for 36 hours. There was 
incredible disbelief that the event had occur:ed. And disbelief was 
true not only for this episode, but as Dr. Dunham has mentioned, for 
malaria, and 61s Dr. Fremont-Smith said, it was t-ue also for psycho- 
neuroses. It happened subsequently with respect to radiation exposure, 
as we will hear later in this meeting. 

I wonder if there are not really two kinds of psychological features 
with which we should be concerned: one is the fear of radiation effects 
among exposed persons, and the other pertains to the psychology that 

____.- _ - . _ -- . .- .___ ____ _ .._ .._.__ _____^_.___ _... _---_-.-_ ._.-_ 
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leads to underestimation or miscalculation of the magnitude of the 
nuclear event and its psychosocial consequences. 

UHUES: This is because we’ve been brought up :o have a two- 
valued way of looking at things, isn’t it? Thit either we’re frightened 
or we’re not frightened. Actually, there are degrees of being fright- 
ened, 

MILLET: I think one of the very interesting things is what moti- 
vates so many people to deny the facts when they are so readily 
demonstrable. If the data are clear and arc presented and they are 
denied by intelligent people, otherwise intelligent people, there must 
be some motivation known to them or unkr.own to them which makes 
it impossible for them to change their position. This brings us to 
the questicn of when is a delusion not a delusion. 

FREMONT-SMITH: Right. 

LANCHAM: I think it’s a matter of biascd,values. There isn’t a 
man in the field that isn’t anxious to get on with his part of the job, 
and in dealing with these people you find that to them the highest 
priority, con8sciously or subconsciously, is to get on with the job: 
isn’t that right, Dr. Warren? 

WARREN: Yes. 

LANGHAM: Invariably you’ll find this conflict. The protection 
man is obstinate in his way. Hc wants to do a job right, too. And 
this is a conflict that’s brought about by the bias. The bias is brought 
about by the position in which the man finds himseli. 

MILLET: One wonders if there isn’t something in our Rational 
culture which makes us prefer getting on and moving rather than 
waiting and listening and finding out. I heard a comment last night 
from my neighbor here that the American psychiatrists don’t bother 
to read foreign iiterature, for example. 

LANGHAM: We have hawks and doves right now. I think probably 
insofar as radiation protection and nuclear devices are conzerneci I 
might be c?ar;sified as a hawk. I still think one has to make haste, 
but 4th caution, I think in some cases people who want to be cautious 
may lose acd. in some cases they may win. At Greenhouse we had a 
trick played on us which may amuse you. During Dog Shot, at which 
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we were recovering animals from the shot island, we dressed in 
complete protective clothing including respirators. We Jookcd like 
men from Mars. We invaded the shot island to get our animals, and 
the plan was that when we came back to our home island with the 
animals we would strip off all our clothes and throw them into a box 
on the beach and walk up to the quarters in the nude. On the shot 
island, we could hardly get a meter reading anywhere. In the mean- 
time, a sheer in the wind haci brought the fallout right over our home 
island. When we returned to base ramp with our animals, we took 
off all our clothes and walked in the nude through a hundred times as 
much radioactivity as occurred on the shot island! [Laughter] 

FREMOXT-SMITH: That’s a wonderful story. 

TAYLOR: I would like to interject something that you challenged, 
Staff. You said a moment ago. you can’t hear it. Apropos of the 
Dog Shot, fallout was clearly audible. There were little beads of 
steel from the tower that condensec’, and one heard this constant 
tinkle, tinkle of steel from the tower hitting the aluminum roofs and 
then rolling down the gutters and piling up in little piles on the ground. 
The thing v.hich I’ve never understood, which has sontc psychological 
significance, I suppose, is that the radiation monitoring teams, pairs 
of people with a Zeuss meter, would find one of these little piles and 
you just heard from them lots of expressions of various kinds of bad 
language about 10 r per h? rr, 10 r per hour, a few r per hour and a 
sort of disbelief. The upshot was that everybody kept *Nande+ng 
around. According to a Zeuss meter that Herb Yorkl’ had set up in 
one of the buildings just to have people file past to see what their 
reading was, my own hair was reading 2 r per hour after a shower. 
Well, I got worried, along witha number of other people. But SL .:e- 
how there was an air of unreality about the whole thing. There was 
a big discussion about whether we would have a movie that night or 
not, and somehow they, and no one seemed to know who “they” were, 
had decided that the movie was all right. 

Somehow I’ve never understood how that could have happened, in 
view of all the literature that was available for years before Green- 
house on fallout and on how large areas could be covered with very 
intense radiation. No one seemed to want to believe what was happen- 
ing. 

* Herbert F. Y.lrk, then at the Univerrity of California. 
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FREMONT-SMITH: Isn’t there a lesson for the whrJe purpose and 
goal of these series of conferences in this discussion th;rt’s taking 
place this morning? Human nature is not going to change that fast 
and we’te going to have a variety of confl;cts and attitudes, and 
hawks and doves, with respect to a, b, c, and d, i.1 preparation for 
the possibility of atomic war. Also, if the.re ever is ;L nuclear war, 
there will be this same kinc’ of confusixl hnd reaa:tion all over the 
world. So it seems to me that this aspect of human nature, which 
we’re probably going to have to face in only way or ar.other as long as 
there’s human nature around, is one of the? certral lessons for this 
whole business. If we’re going to get anythin : out of this, part of 
it is going to come by the fact that human qatlre is this xxav and !hat 
there are conflicts in Authority, the highest level of authority. You’re 
going to get denial of facts, as Jack broug1?’ out; clearly cvidcnt facts 
will be denied up xnd down and proved not .o be so by other authority. 

I attended a conference that the Civil !)efense put on in which the 
problem faced by the group in this 3-da\ meeting was that a bomb 
has been dropped. This was the assumption, and we were to focus 
attention o’n two counties in northern New York State bordering on the 
of the Gre.at Lakes. According to the assumption, the wind has blown 
the fallout over these counties and the question is what do you do? 
Well, the report of this meeting war never published, not, I think, so 
much beca.use it was classified, bu:. because it waa unbearable to have 
a group of intelligent people about as confused as we were. We ended 
up with a terrible wrangle as to H ho was to milk the cows! [Laughter] 

So, I thiink that among the lessons is that there’s a lack of a logical 
approach to the realities of tt.e problem that can be counted upon no 
inatter where we stand. I wo,~ld throw in one little touch, and that is 
that we are all aware of the .act that the weather every once in a 
while turns out differently from what is predicted. 

LANGHIAM: I would 1iKe to refer back again to the conflict of in- 
terest on the part of sci*:ntists trying to work together. Each man’s 

ego is tied up with his fob. 

FREMONT-SMITH: You are right. Our multi-disciplined confer- 

ences are bringing this out every day. 

LANGHAM: I have a rather amusing story that illustrates this. I 
don’t know whether I ever told Dr. Warren, but he kept getting mes- 
sages from the co,onel on Eniwetok who was in charge of putting the 
droned B- 17s thr Jugh the clouds at Bikini. 

. 
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had been unable to clean her enough to get the radiation down below 
our Z-J-hour level. Twice 1 went to the 12th Naval District where she 
was tcrthed to persuade the cummancling l,fficcr to delay her sinking 
temporarily. She was a fine example of general contamination in- 
side and out, and would have been a fine training resource. 

The first time an inexperienced person walks into a situation where 
he’s surrounded by contamination and the meters show it, he can hear 
the buzz on the Geiger counter, he realizes he’s in a hazardous eitua- 
tion r-d he’s either prepared or r?ot prepared to deal with it, But hc 
should IX prepared and he can be prcparcd to daal with it and conduct 
himself with some safety. We nccdcd a place like that, a real situa- 
tion as this ship represented. But they finally ;~ol: it OUL and sank it. 
I think part of it was to get it out of sight, out of mind. 

FREXIOXT-SMITii: “Let’s forget about it, ” 

WARREX: It was a-hazard they wanted to forget. 

DL’NHAhl: htaybc we should move on from this background as to 
why the Task people behaved as they did. They behaved in some ways 
very much ILike the Command in Hawaii, when the little fellow running 
the radar at the ack-ack installation at Pearl Harbor reported he saw 
s3mc planes coming in. 

FREMOXT-SMITH: Exactly. 

DUNIiAhZ: I thinh as far as the Rongrlap people go-and if anybody 
wants to di:,agree, they can take this up right here-that until one 
comes to the end of the line almost, there’s no particular psycho!ogi- 
cnl problem. They were dealt with, I think, well. They were put in 
good barracks and taken care of. They were probably given too 

much to eat and had good medical care and there was very little pro- 
testing. Isn’t this generally the situation, I\ob, as far as the pcaple 
arc concerned? They were not enthusiastic about having to leave 

their at311 but they bore with it. They were not having any aberrant 

psychological responses. 

CON.IRD: This is generally true. ‘There were & few psychological 
reactions resulting from the fallout situation on Rongelap after they 

were moved back to the island. I will refer to these later. 

DUSHAM: They still didn’t really know what happctrc4. They 

were told that something happened. They were told that they had to 

* 
- ---_ 
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have their hair washed and that they had to stay away from home for 
a while. 

LANGHAM: How did they respond to this:’ 

DUNHAM: This is all second-hand from talking with t5zm. One 
of them, the “doctor, ” what was his name? 

CONARD: Jabwe. 

DUNHAM: Jabwe, the “doctor, ” who had some training, decided 
the water ma,ybe was getting contaminated, and I think he forbade 
them to drink water after the first few hours. 

CONARD: But they clid anyway. 

DUNHAM: They did anyway. Some of them went swimming to get 
the stuff off. Again I don’t think it was a panic reaction. There was 
nobody to tell them this was radioactivity; there was nobody to get 
then1 excited, and it had happened. I think one of them who had been 
in Japan somewhere along the time of the Japanese occupation, recol- 
lected that it looked like snow but. of course, wasn’t cold. I don’t 
want to steal your thundet for your afternoon Iression, Brb. 

CONARD: They had seen previous shots. 

DUNHAM: They had seen the light. 

CONARD: And this was nothing anusualexcepr it was much larger 
than anything they had previously seen, and they described It as the 
sun rising in the West, X ,hink. 

EISENDUD: They wouldn’t have seen the Eniwetok shot in 1952. 

CONARD: They saw others. 

EISENBUD: Yes. It was my recollection that the Eniwetok shot 
certainly was about the same size as Bravo, wasn’t it? 

DUNHAM: In 1952? 

.’ 
I 

__ 

s 

/’ . 

DONALDSON: No, no. A little less than one-fifth. 

- ____-__.__ _ ___ _. ________.____ .__ .___ “. . . __._. _ ._. --- 
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THE FUKURYU MARU (LUCKY DRAGON) AND THE 
PROBLEMS It-1 JAPAN 

DUNHAM: I think we should go on to the Japanese fishing boat. 
Ralph Lapp, you know, has written a book (Reference 1) on this ,. 
subject and there are some pictures in it of the boat and the crew. 
I’ll pass this around for anybody who hasn’t seen it. It .vas an old 
tub, not up to modern Japanese fishing boat standards, but I think 
it did have a radio aboard and that the radio was in constant com- 
munication with Japan throughout this whole two-week period. It’e 
not at all clear that anything was ever said about this episode in con- 
versing back and forth. 

FREMOWT-SMITH: You mean they didn’t 
all? 

DUNHAM: No. 

report it to Japan at 

FREMONT-SMITH: Not until they got in? 

DUNHAhZ: Not until they got in. Anyway, the Japanese fishermen 
actually developed skin lesions, which Bob will describe quite viv- 
idly for you with p:ictures, as appeared in the Rongelap people, per- 
haps a little more severe and the distribution somewhat different, 
particularly along the belt line because they were all wearing trou- 
sers and apparently collected a lot of the stuff right whert the trou- 
sers were tied. The people are described as looking black, and you 
can almost sense-*Ralph tells a good story of this part of it-how the 
almost panic situa’tion developed over a period of 48 hours. 

FREMONT-SMITH: After they got the fallout. 

DUNHAM: After they got the fallout. 

UPTON: Were they unawa:e until then that they had been exposed? 
Is it clear from the log when they first became aware that they had 
been exposed? 

DUNHAM: They saw the flash. They had the fallout. 

UPTON: Did they know at the time? 

DUNHAM. Yes. There was no question that they had a general 
idea exactly what cthe whole story was and they hot-footed it straight 
home. They made a bee line home, which in itself is significant. 
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FREMONT-SMITH: Did they know they were in danger? 

DUNHAM: I don’t know if they knew how much danger. There were 
various degrees of concern, and what they were thinking at that time, 
I don’t think we know. Ralph interviewed a lot before he wrote the 
book and he was ther,e three years or two years later, which is en 
after- the- fact recollection. 

UPTON: You speak of panic, you mean among the crew or a.mong 
everyone concerned? 

DUNHAM: No. This was a broad panic almost involving Japan as 
a whole. I want Merril to mke a real contribution now because he 
was right there. When they monitored the ship, they found radio- 
activity. They found that the fish, at least the top fish on the catch, 
were contaminated. They began throwing the fish away. Then the 
next thing anybody knew was that within a week or so they had thrown 
away a million tons of fi_sh; almost anything that came from anywhere. 
They would monitor the run and they would say, “Oh, hoy, it’s read- 
ing, ” and right into the sea it went. Mrrril, you were right there 
and you saw what happened. 

EISENBUD: This whole story has the same element of the Rongee~ 
lap fallout. For example, there’s no official report of it. which is 
surprising. I don’t think there is one of the Rongelap fallout; at 
least I’ve never seen an over-all comprehensive report covering the 
thing Zrom beginning to end. 

FREMONT-SMITH: This is extraordinary,, isn’t it? 

EISENBUD: Yes. 

DUNIIAM: What kind of a report do you mean? 

EISENBUD: Well, I mean that ordinarily you would expect that an 
incident of this magnitude would involve setting up an investigating 
team and putting out a report which would be available to the people 
who are involved. For example, I never wrote a report on my own 
experience in Japan beyond the first two weeks because I just waited 
and waited, presuming I was going to be able to fit it into some sort 
of over-all report. 

DUNHAM: You mean a report on the episode, how a.id why? 

. 

. 

._._ _- - - _~-- .--. ----- I- 

.-_. --.-..-.-^? ----------!z!z-.- I)zT--c-.y- . “_“,““Tr. +..w -rrr.~-----T 
.---__ . . ..- 



58 

DUNHAM: This document here is an after-the-fact one. 

EISENBIJD: Thiat’s right. Normally you would expect, for exa.m- 

ple, that the meteorology would be described, including the develop- 
ment of wind patterns starting a day or two before and running right 
up to shot time. IThis is not available. I asked for it before I came 
down hcrc and it’s still cIassified. So I couldn’t briqq it with me. 

FR EMONT- SMIITIJ: You mean it’s available but classified? 

ESENBUD: Ypbs, right. This would simply mean that nobody has 
taken the time to clcclassify it, which takes work. 

DUNHAM: I think hlerril has a feel for the way this thing built up 
in the Japanese press that nobody else in this room can have. I hope 
that hc will just devote a few minutes to this. starting with, say, 
throwing away the fish from the Fukuryu hlaru. 

1 have a fc-u more visual aids which I will pass around. You c.an 

look at them a’. your leisure. There is a record by Holmes Ar Narver’? 
of the repatriation of the Rongelap people. and it has nice pictures of 
them and their frabitats. 

The only thing :rrally wrong about it is that the pictures of the 
original houses were taken after two ytars of total neglect and they 
are not nictc, well-kept-up homes such as Bob Conard and Cr0nkit.e 
put in their report, which were pictures taken immediately after the 
event. But otherwise I think you’ll find these interesting. 

The other things I want to pass around are pictures of Mr. Eisen- 
bud and some Df his Japanese friends. This is the July 17, 1154 issue 
of the Saturclav Evening Post, with an article (Rc*fcrcnce 5) entitled --- 
“The Grim Facts 13f rhe H-bomb Accident.” This was out at about the 
height of the fever both in this ountry and in Japan, It starts: 
“Shortly before noon of a sunny day last January began the most fam- 
-us voyage any Japanrse ship has made since the battleship YAMOTO -- 
undertook the dramatic suicidal sortie from the Inland Sea. ” It shows 
pictures of Dr. John Morton examining the fisherman. It shows pic- 
tures of &:rril warnrlering around on the deck of the Fukuryu hZaru. -- 
Please treatt it gently because it’s my only copy. 

--L- 

“The Holmes ir Karver Co. was contractor to the Joint Task Force and 
rehabilitated the islands of Rollgelap and Eniwctok on the Rongelap Atoll. 
The document referred to was never published. 

.-_- - - 
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It may not be aoparent from articles like this or from Ralph Lapp’s 
book how much rapport developed between the Japanese scientists and 
people like Merril, JohLn Harley, Lauren Donaldson and others who 
worked closely with thetm and tried to help them sort facts from fic- 
tion. It was a very close working relationship, and as evidence of 
this, in the special issuance (Reference 2, of th-z Institute of Chemical 
Research at Kyoto, which is a special issue on the dosimetry, radio- 
chemistry, and so forth, it says, “Furthermore, we should like to 
acknowledge with deep appreciation the kindness of Dr. John i-l. Harley, 
Chief of the Anal;ytical Branch, Health and Safety Division, New York 
Operations Office. U.S. Atomic Energy Commission, who provided us 
wit.h much valid literature concerning the metabolism and internal 
dose determination of fission products. ” Many of their articles have 
a similar acknowledgement at the end of the article. I think this is 
important to keep in mind; in spite of all the pub!ic panic, hocpla, 
newspaper reporting, personal accusations and unpleasant things that 
may h,ave occurred on I!he streets, there was,among the disciplined, 
thinking scientific com:munity,a great deal of whclesome and construct- 
ive exchange. 

With that as sort of an introduction, I’m going to ask Merril first 
to tell us a little about his experiences in the development of lhe 
problem over there. Then Lauren can tell us something of his ex- 
periences. He was sent over ;.t the request of the Japanese as an 
expert on nsheries and radiation. Finally, I hope we will have time 
for a little bit from two people, Dr. Schull and Dr. hliller, who were 
at the time with ABCC, which was peripherally involved, and that 
they will give us a little picture of how they got dragged into the thing. 

Keep to the same ground rules. Everybody interrupt, if you uat:t 
to. 

WOLFE: Belo-e you start I would like to know Just what the date 
was that the U.!S. society found out about this fishing vessel. 

EISENBUD: Well, it’s a good place for mc to start. They found 
out the way the world found out, when the ship put into port. 

W0LF.E: That was two weeks after? 

EXSENBUD: Yes. It was the 18th, I think. 

DONALDSON: The 17th. 

--- .- -- -_.-.. _ _ __ .-___ -_.- -- _ ___._.- .-. _-_ ..---_.-- .--- ..-. ------ .- 
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EISENBUD: The 17th here, the 18th ihere, I think. 

DUNHAM: h4arch 14th, precisely two weeks. 

EISENBUD: Then I’m wrong. 

WOLFE: You mean, our people didn’t know Piat ship was out there? 

EISENBUD: That’s right. If you’ve ever been on any of these 
sweeps, you could understand why. It’s a big ocean ar.,j the radar 
isn’t very effective on a small wooden vessel. 

DUNHAhx Remember how long it took to find Eddie Rickenbacher. 

EISENBUD: Yes. 

WC)LFE: He had the winds blow in two directions, 

EISENBUD: The boat put in, I thought it was the 17th but you say 
it was the 14th. and I think the first newspaper accounts were on the 
16th. as I recall. 

DUNHAM: Right. 

EISENBUD:’ Now it 

FREMONT-SMITH: 

comes back to me. 

The Japanese? 

EISENBUD: The Jiapanese newspaper account- were, of course, 
picked up all over the world. Consistent wrth the pattern right from 
H plus 7 hours, the initial reaction here wa!. Aisbelief, that this was 
just a propaganda stunt. that there would b., c,!hing to it. Dr. John 
Morton, who was then director of ABCC, V. . llispatched pronto up 
to Tokyo to help out and telephoned me in thy )niddle of the night. 

FREMONT-SMITH: Where were you at this point? 

EISENBUD: In Ne*w York: He.told me that he would need somebody 
who could evaluate thfe physical facts. There was no one there at the 

time. I tried to catch John Harley, who had just left Japan, but I 
couldn’t intercept him, and it was finally decided that I should go there 
myself. 

FREMONT-SMITHI: How long did it take you td get there? 

. . . .__._ --. _ 
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EISENBUD: Well, apparently I’m not too good on the dates. I 
flew straight through. In those days it was about 40 hours. I think 
I got there around the 19th or 20th. 48 hours later. There was a lot 
of confusion everywhere. You’ve got to remember that 1954 was the 
end of a very bad time for the Japanese. It was nine years post-war 
but the upturn really hadn’t begun. They were two years past the 
Peace Treaty. The scientific community wasn’t organized. The 
Japanese had. no instruments, not even Geiger counters, Also, 
there was a lot of jockeying for position among the Japanese. 

Well, I went very innocently myself. Actually I was all packed 
for going into Eniwetok anyway. and within an hour I changed my 
plans and left for Japan and !lad no contact with anybody until I got 
there. When I got there, there mast have been a thousand people 
with signs at the airport, and I wondered who the big shot aboard 
was; I found out it was I! [Laughter] Somehow or other, through 
this telegram, they had word that I was coming and were picketing. 
Some American MPs had been permitted to co,ne to escort me into 
a limousine, which was right at the foot of the ramp. 

Well, this of itself was very bad. A number of Japanese had come 
out to the airport to meet me, some of whom.1 knew quite well, but 
I wasn’t permitted to see them. They had waited for hours, and I 
was put into the limousine and whisked out to the Embassy so that I 
could brief the staff. So that was the beginning. 

The Japanese had nb way of getting the basic information that they 
needeti. They knew nothing about bombs; there was no way in which 
they could get, for example, information on the fission products that 
you would expect, the debris, and what kind of activation products 
would be present. 0n the other hand, the next morning one of the 
firct people I saw was Doctor Kimura, who was one of the first radio- 
chemists who actually had been a student of radioactivity, and who in 
1945 was the one who had taken soil samples from Nagasaki and Hiro- 
shima and concluded that there was plutonium in the Nagasaki bomb. 

based on his analysts and what he read in the newspapers. 

By the time I talked with Kimura the next morning, he had al- 
ready analyzed the (debris and had detected uronium-237. which led 
him to the conclusi>.,n that there must have been an n2n reaction wh:ich 
involved the fast fission of uranium-238. I mention this because at 
that time this was a very sensitive fact in our weaponeering and here 
I was sitting with a man who had deduced something in a couple of 
days that was known to very few people in the United States. So you 

_,-.__. _ . ,_____,__I, l,. . .- -- --__ . ., . ” 
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see the situation I was in, trying to be helpful and at the same time 
trying to protect information that other people thought should be heldi 
secure. 

I think that at that particular point in time the whole difficulty with 
the Japanese, as far as the public rclationF problem was concerned, 
could have been solved. The main thing that the Japanese wanted wa.s 
a statement that our government was sorry. 

DUNHAM: Didn’t one of the fellows get involved with the accusa- 
tion as to whether or not they were within the exclusion area, ao that 
it was a long time before the powers in Washington would agree that 
it was perfectly possible that it wasn’t within the exclusion area? 

EISENBUD: That”5 right. I think it was clear, and this was re- 
ported, that they really couldn’t tell, and that the navigation equip- 
ment they had wasn’t very sophisticated. The log looked authentic 
but they could have been five or ten miles on one side or the other. 

One thing that impressed me through this stage, which I’ve often 
remembered as other crises developed and as I think about our peo- 
ple that were participating, is how tired you get. I flew straight 
through in 40 hours in a very excited condi*.ion wondering what it was 
going to be like when. I got there. I arrived at two o’clock in the 
morning of, I guess, the end of the second day. I was whisked to th’e 
Embassy at two in th,r morning and stayed in conference for about 
2 hours. I went homle and got into bed for the first time in 3 nights; 
I had 2 hours sleep a,nd then went off for the first conference with the 
Japanese, and met all day. I made a point of getting to bed early 
that night, but wl:h the I2-hour difference in time, John Bugher was, 
just about ready to telephone me along about ten o’clock at night, 
and this pattern kept up for 4 or 5 days. I was really at the verbe of 
exhaustion, but I had to make a decision. 

FREMONT-SMITH: Yes, which is very diificult to do in that state. 

EISENBUD: Yes. And I don’t know whether or not I made the right 
decision; I mean, somebody else would have to evaluate this. But 
when I ‘think of the Cuban crisis and the Berlin crisis, and of the ve-y 
few people who were at the center of this thing and who had to think 
despite the fact that they couldn’t get their rest. I think it’s a probl’em 
that someday the government is going to have to deal with. Chuck, 
you may have been in the middle of this many times. 
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DUNHAM: It’s not uncommon. 

EISENBUD: The relationships with the Japanese were . . . 

FHEMONT-SMITH: The safety of all the world can rest upon -he 
judgment of somebody who is exhausted, who has to made a decision. 

EISENBUD: Yes. There were some obvious snafus of a very 
minor nature which seem amusing, but might not be. Maybe thne 
are some that I don’t know about that were not so amusi.>g. For 
example, on the third night Tsuzuki who was down at Yaizu-there 
were a few fisherman down there-passed word,through one of 
the others,that I should call on him immediateiy on his arrival that 
night. He was coming in at eleven o’clock that night. This seemed 
like a strange time to be asking me to call on him, but I checked with 
this fellow who seemed to speak good English and he said, “No. Dr. 
Tsuzuki wants you to call on him at his home. ” So the Embassy pro- 
vided a car and at eleven o’clock I was up at Tsuzuki’s house and, 
of course, he came to the door in pajamas. He was expecting a tele- 
phone call! [Laughter] This illustrates another problem, that ‘.s, 
that the fact that a man thinks he can speak English can be very dan- 
gerous. The difference between “call Dr. Tsuzuki, ” which I would 
take as meaning that he wants me to telephone him, and “callon him,” 
which means that you visit, is a suotle one which you can’t expect 
all Japanese to understand. So I emphasize this as another thing that 
complicates a situati.on which is already complicated. He was very 
gracious; he had a bottle of Scotch and we sat up and had a fine chat. 

I would say that the political situation was stalemated by the fact 
that the Japanese Government was very anxious to settle the thing 
amicably and were willing to cooperate in any way. They were will- 
ing to enter into an official agreement with the United States that 
would relieve us of any further financial responsibility. But they 
insisted that-we had to say we were sorry. So while this was going 
on, John hlorton and I were concerned with the more technical as- 
pects, and it is commorly.said that we weren’t allowed to see the 
fishermen. This is not so. They didn’t want the ‘American doctors 
to examine the fishermen, primarily because of what was being said 
in the American press and by some Americans in Japan, including a 
couple of Congressmen, to the effect that there was nothing wrong with 
these fishermen and that it was all a hoax. There were two members 
of the Joint Committee on Atomic Energy that came through Japan, 
saw these men a few days after they arrived, saw the burns, decided 
that these were superficial and made a public statement to the effect 
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that the whole episode was being exaggerated, despite the fact that, at 
that time the blood counts were dropping at an alarming rate. 

So, the Japanese understandably were reluctant to have AmrricaQs 
publicly come in an.d check up on what they were doing. On the other 
hand, John Morton and his staff were given cvpry courtesy. They 
looked nt the blood: they stood there while the blood w&s being sam- 
pled. rhey could poke the fishermen and talk with them. I myself 
got involved in this in a peculiar way. I think you’ll find it on the 
front page of that Saturday Evening Post article (Heference 5) where -- 
it says that I wastFt aliowed to see the fishermen because I wasn’t a 
doctor. Quite the reverse is true. I went to Yaizu to see the ship 
and had no idea of seeing the fishermen because it was almost an 
impossiLlc siiuation. I had been told that the hospital *as a small. 
hospital, that the patients were sitting on mats on the first floor, 
that there were hundreds of people milling around and that there 
must have been 40 or 50 reporters, and I didn’t see how it could be 
useful for me to go to see the fishermen even on a courtesy basis, 
although I was anxious to make some physical measurrments on 
them. 

Well, at lunch that day the Mayor of Yaizu indicated quite strongly 
that the fishermen would be hurt, knowing I was in town, if I didn’t 
come to see them. So, I aid go there and I made enough very supcer- 
ficial measurements to ascertain that their thyroids were very hot. 
I took samples of t.heir hair and asked for some skin scrapings, which 
I took with me, These were sent to New York and analyzed subse- 

quently. 

DUNHAM: I’m interested in what you said about the relItions with 
Morton and yourself because a lot of Americans got vety upset with 
the idea that tile Japanese didn’t invite you to take over. 

EZENBUD. That’s right. 

DUNHAM: You. weren’t invited: there’s no reason why you should 
have been. As George Le Roy” said, how would we feel if the situa- 
tion had been reversed and a couple of so-called experts from Japan 
came over and were to demand total access and taking ovet of the 

* Dr. George Lelioy was then on the faculty of the University of 
Chicago and was consultant to the AEC and to the medical team that 
was responsible for the care of the Ronge!apese. 
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treatment, and so forth. But 
the press. 

this was the way it was played up in 

EISENBUD: I got samples of urine and blood, for example. 

DUNHAM: Surely. 

._ 
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EISENBUD: Well, we made a considerable amount of progress in 
the first week. I had set up a sort of formal orpar&cation for investi- 
gating thie. There was a Japanese committee established and htor‘ton 
and I were invited to all the meetings, arid then something happened 
which was heartbrearking and which ir a matter of public record. Of 
course, the American press at that time was very much involved. 
There was a furor at home. So, it was decided that the President 
woula go on television and make a statement to the public. He did 
this with Admiral Strauss and there were two things in that etatcment 
which were very offensive to the .Japanesc and that caurdd things to 
deteriorate 60 far as Morton and myseif were concerned. One was 
the statement that the burns that the men had-if I’rtq not giving this 
in correct context, Chtick, say so -were not due to radiation but were 
due to lye produced when the coral wan calcined in the fireball and 
then fell out on the fishermen. 

DUNHAM: I can remember when this hit us. We were at Kwajalein. 
I could see the expression on Cronkite’s” face when he read this. 

EISENBUD: Yes. This hit the Japanese papers with the full knowl- 
edge. . . 

FREMONT-SMITH: Where did the idea corn- from? 

EISENBUD: It certainly didn’t come from me, but everybody else 
thought it did. 

CONARD: The faliout material was indeed caustic, though this did 
not cause the ‘“beta burne” that later developed. 

FREMONT-SMITH: You just made a nice excuse. 

* Commander Eugene P. Cronkite, of the Naval Ved;cal Research 
Institute in Bethesda, Maryland, was in charge of the medical team. 
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EISCNB~UD: And I was completely discredited because it was gen- 
erally known that I was sending daily reports and State Department 
telegrams as to the technical facts and they had every right to assume 

that this idea camie from me. The other statrme;rt was that the Jap- 
anese were presumably inside the danger area. 

Well, this, coming straight from the horse’s mouth, so to speak, 
widely publicited, nationally televised, and presumably an authori- 
tative statement, made it very difficult for John Morton and me to be 
effective any longer. I stayed on, I think, for about two weeks after 
that but it was obvious that very little was going to come of it. 

Actually, I stayed on for the two weeks primarily so that I cculd 
see some contami.nated fish. We worked out a method for rronitosring 
which is not easy to do becaunc there were literally hundreds of thou- 
sands of fish piled up on the docks waiting to be shipped. 

FREMONT-SMITH. These were all firh from this ship? 

EISENBUD: No. The fish on the Fukuryu Maru were confiscated 
immediately. They were buried and forgotten about, 

FREMGNT-SMITH: Had they been measured? 

EISENMUD: No. 

FREMCNT-SMITH: They were never measured? 

EISENCIUD: No. They were dug up and. . . no. they weren’t 

measured. 

LANCHAM: I’m sorry, Merril. I can’t keep quiet any longer. 
Again, your story sounds incredible to me. It’s not that I don’t ble- 
lieve you. I do, because I’ve been through a similar exercise. It 
ir just that the public reaction to a radiation incident is incredible. 

I think that we should be strtdying the psychology of government 
relations with governments. Will you please tell me why such a iuss 
is made over something of this nature? If a G. I. in Japan had acci- 
dentally killed two or three people with a carryall, this wouldn’t 
have made any news at all. Why isn’t it fashionable to admit a mis- 
take when it involves radiation? Do you mean to tell me the greatest 
nation in the world can’t say, “Okay, we made a mistake”? 
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FREMONT-SMITHI: We can do so anywhere except in radiation. 
That ir holy. That is part of our religion. We are the radiation 
people and we don’t make mistakes in radiation! 

LANGHAM: The Air Force every now and then hita a section of 
apartment houses in an airplane crash. Does that ever get the pub- 

licity that this did, al:d why do we have to worry so much about the 
American image when I think this country can afford to admit an 
occasional mistake and not particularly lose face? \‘et, I know what 
Merril is saying is indeed true, and I maintain that what he went 
through, what the government went through, is indeed true, The 
quertion is what’s the psychology behind this type of thinking? Why 
do we feel this much emphas!s is necessary when radioactivity is 
involved? 

FREMONT-*SMITH: I’m not sure that we did very much better 
Spain. We’ll come tot that later. Maybe there is a tradition here 
making this kind of m.istake between governments! [Laughter] 

LANGHAM: It doesn’t make sense. 

in 
of 

FREMONT..SMITH: I think past history-and I’m afraid the future 
history-removes the incredible . . . 

LANGHAM: How many accidents have we had in foreign countries 
before in which the President of the United States felt obligated to 
make a statement? 

MILLET: It’s an evidence of power in part. 

FREMONT-.SMITH: Yes. 

LANGHAM: Why? Why is radiation unusual in this case7 

MILLET: What about Vietnam? 

LANCHAM: Vietnam is a different thing. Let’s look at something 
that’s comparable. Wasn’t it not so long ago-well, a few years ago 
-a military plane on takeoff plowed through an inhabited area in tier- 
many and killed several people? 

UPTON: Chuck dild mention panic developing in Japan at the time. 

LANG!qAM: Why panic over radiation” That I don’t understand. 

/ / 1 
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EISENBUD: Wait a minute, Wright. Everybody knows that a plane 
can crash into an apartment house and kill people. 

LANGHAM: Doesn’t anybody know that it’s possible that Tallout 
can? 

EISENRUD: This was never announced. 

DUNHAM: It didn’t come out clearly because there was no public 
announcement about this. 

FREMONT-SMITH: At least three things are wrong, or maybe 
four, 

UPTON: I don’t think there’s any need necessarily to defer die,- 
cussion to Saturday if it’s pertinent now. Isn’t that right? This is 
a free-wheeling kind of a meeting. 
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EISENBUD: Let me finish the Japanese story. 

LANCHAM: Let me clear up one thing. My saying that Merril’s 
story is incredible doesn’t mean that I think Merril is incredible! 
[Laughter] 

FREMONT-SMITH: We think he‘s incredible! [Laughter] 

DONALDSON: Merril, at this point may I inject a comment about 
the fate of the fish? 

EISENBUD: Yes. 

DONALDSON: The fish from the Fukuryu Maru were buried at 
Yaizu and subsequently were dug up and sent to various laboratori,es. 

EISENBUD: I’m glad to know that.. I was unaware of it. 

DONALDSON: Pieces of these fishes have been drawn and quar- 
tered and analyzed and reanalyzed, again and again. So there is at 
least a great fund of evaluations by individual Japanese of the contam- 
inatipn of these Fukuryu Maru fish. - 

EISENBUD: Good. I’m giad to know that. 

FREMONT-SMITH: And they were contaminated? 
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DONALDSON: As Merril said, some were. It was not uniform 
and it was the type of contamination which we had never encountered 
and have not encountered in all the years working in the Pacific. It 

was not absorbed, but adsorbed radiation, which came from dragging 
the fish across the deck. This external superficial contamination or 
s~triace contamination was easy to measure with the usual radiation 
instruments, while the internal selectively absorbed radionuclides, 
so characteristic in the subsequent ramples of the March I, 195-1 test, 
wert not found in the tissues of thest tuna. You have two types of 

problems as far as radiation contamination is concerned. 

TAYLOR: With these fishes? 

DONALDSON: They stopped fishing and began picking up their 
lines. Therefore, you don’t know just how much radioactivity came 
from contamination in the water and how much was from actual fall- 
out on the deck. 

BUSTAD: With regard to your second statement relative to the crew 
being in the wrong position, in Lapp’s book he states that the crew felt 
they had been detected by the American authorities. I assume he ob- 

tained this information from the crew. didn’t he? I mean, this feeling? 

EISENBUD: Yes. Well, they thought they were probably going to 
end up in jail again. You see, they had been in jail probably two 
montha or so. 

DUNHAM: They had been in jail in Indonesia. 

EISENBUD: Yes, for poaching. 

Well, what happened next? Maybe, Lauren, you have better infor- 
mation than 1 do on this. It’s my recollection that the American 
shipping companies took the position that they would not accept any 
fish for transport to the United States that was not certified by the 
American Government as being acceptable for entry into the port 
when it arrived on the West Coast, and this is what caused the great 
tuna panic of 1954. 

DONALDSClN: That was part of it. 

EISENBUD: Part of it? What was the other pait? 

-. 
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very little equipment in Japan. This was Korean war time; 1954 was 
right alter the Armistice, I guess, or just before it. But anyway, it 
was a tense period. I went to Japan on the assumption that there 
would be fully equipped radiochemical laboratories in our military 
establishment, but as near as I could find they didn’t exist. So I had 
to send samples all the way to New York to get them analyzed. 

DOBSON: So, when one looks at it from the Japanese point of 
view-and Japan is a busy country with many ports and a great deal 
of fishing-at least up until the time that you got there, Lauren, fish 
were coming in off of many boats in many ports and there were very, 
very few pieces of equipment in Japan that could be used for surveys? 

EISENBUD: Yes. We provided the equipment. We had some 
Geiger counters. 

DOBSGN: But how many ports could you inspect? 

EISENBUD: My recollection is that there were about 16 ports. Is 
that right? 

DONALDSON: I really don’t know, Merril. 

EISENBUD: It wasn’t any larger than this. It might have been 12 
or 14, but it wasn’t very many. It wasn’t a large number of ports. 

WARREN: Eut you couldn’t be everywhere with your single equip- 
ment. 

EISENBUD: No, but we trained the Japanese. We had, I think, 
some 30 pieces of equipment flown in and they were able to make 
measurements. Their plan was that when they found radioactive fish 
they would phone Toyko and I would fly down and take a look at it. 

DUNHAM: Maybe we should ask Lauren why he was pulled over 
there and what he found in the wake of Eisenbud’s visits in terms of 
public relations problems and relations with the scientists. 

DONALDSON: Well, maybe we can go back to the beginning which, 
I guess, was March 1, 1954. 

During each of these test operations our group was busy in the 
Pacific, studying the biological effects of the radioactivity. Quite in 
contrast to Merril’s statement, which I’m sure tie didn’t mean-he 

I 
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said there was no fallout-we know it just went into the ocean. This 
doesn’t mean there isn’t fallout. I’m sure you didn’t mean it, Merril. 
It just didn’t fall out on . . . 

EISENDUD: Land. 

DONALDSON: Yes. Just to clarify this one point. 

The fallout into the ocean in this case presents an entirely differ- 
ent group of spectra as compared to the fallout on the land, except 
for the Japanese incident-and this is important: the Japanese get 
about 90 percent of their source of protein food out of the sea, so it 
doesn’t make any difference whether it’s tuna fish or clams or oysters 
or what not. The Japanese are greatly concerned about radiation in 
any form, that is, with respect to the contamination of any food that 
they get from the sea.. You have this unique, almost hysterical back.- 
ground of the Japanese people regarding radiation from their experi- 
enc as during the Hiroshima and Nagasaki bombing, and along with 
th>*., fear of airborne contamination is almost a mania with the Jap- 
anese. One always sees them with a face mask when they have a 
cold. 

The problems of actual measuren.ant of radiation in the sea were 
further complicated by the question of where it went. Also there was 
the resistance on the part of the Task Force to understand what we 
felt, to shape up to their responsibilities, to actually get busy with 
the measurements. It wasn’t until March 26th that we got the first 
expedition underway, that is, 26 days after the event the first expe- 
dition went into Rongelap to actually do some rather thorough surveys. 
Even rhis attempt was hampered by Task Force orders calling the 

destroyer back for patrol duty while ue were still on the contaminated 
islands. 

DUNHAM: Lauren, I think you ought to get back to Japan. 

DONALDSON: I will in just one minute. 

DUNHAM: I don’t want to steal your afternoon thunder at this point. 

DONALDSON: The levels of radiation were in the order of magni- 
tude of 100 curies per square meter on Ebeye Island on March 26th. 
so we’re talking about appreciable amounts of radiation. 

All right, now over to Japan. 
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EISENBUD: That’s 100 curies extrapolated to March 1st. 

DONALDSON: That’s right. Extrapolated back to March 1st as 
measured on March 26th. 

EISENBUD: That’s right. 

DONALDSON: The situation in Japan. I was sent there on two 
assignments. One, my direct responsibility was to help in any way 
possible to aid the Japanese fishing industry and the people who were 

responsible for the management of that industry. Two, I was to aid 
in any way in providing information on actual radiobiological prob- 
lems. However, as it turned out, about 99 percent of my efforts 
were devoted to the field of public relations, as Merril has indicated. 
This was the real problem and one was faced with it day by day. The 
port of Toyko was in tremendous turmoil because there were mass 
demonstrations against the Americans. This was true at Nagasaki; 
it was true at Yaizu. There were banners, and this is a direct quote, 
“It doesn’t take a bullet to kill a fish seller. A bit of Bikini ash will 
do the job. ‘I Well, this seemed a bit out of context at the moment, 
but in the area we’re talking about I think it does make sense. 

If we take tuna fish alone, during the spring of the year the Japa.- 
nese eat about a million pounds of sishimi, or raw tuna fish, a day. 
It’s a delicacy to them, and it’s part of the ceremonial tradition of 
Japan to have sishilmi in preparation for the Emperor’s birthday on 
April 29th. 

On March 17th. when the news of the Fukuryu Maru incident was -- 
publicly announced in Japan, the tuna sales dropped to practically 
zero throughout Japan. if we take a concrete illustration, there are 
over 1,000 fish markets in Tokyo alone, retail firh markets. Many 
of the merchants come on their bicycles, buy a tuna fish in the mar- 
ket and carry it to their shops. A tuna fish then cost about $35 
American money. The sale of these fish represented the sole source 
of livelihood for the small shopkeeper. They didn’t sell the tuna fish, 
so it decayed and they had to bury it. That was a month’s pay or 
their livelihood. This went on for some days and thus their source 
of income was stopped. This situation for those people was economic 
disaster. Or maybe you had a boat that went out to sea and had besen 
gone for six weeks or up to three months; you returned with a load 
of tuna fish that would be sold to pay off the expenses and the fisher- 
men. But the tuna fish wouldn’t sell, not because it wasn’t fit to e.at 
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but because: (1) the Japanese wouldn’t eat tuna because of fear; and. 
(2) the United States committed an unfortunate faux pas, as Merril 

DASA 2019-2 

indicated, in saying, “We will that import this tuna fish unless it’s 
certified.” This was ridiculous on our part but our tuna fish indus- 
try was adamant and they were extremely vociferous in reiterating. 
“We’re not going to be subject to the economic ills of Japan. That’s 
their problem, ” although, of course, our nation was largely respons,- 
iblr for creating the environment that made this problem. 

The fishing vessel owners, then, and the crews, were subjected 
to economic disaster. 

I think we were inclined to minimize the overall sociological and 
emotional impact of this sort of thing upon a people whom we nor- 
mally should cc?:lsider our friends after the war. We did not, how- 
ever, take into consideration the overall impact of this unfortunate 
event. 

Thus, during the first few days we assumed this trauma would 
disappear, but there were certain other very real problems within 
Japan, which, I am sure. have never been documented. Merril 
left about the time it was becoming increasingly evident that the 
press-alwaya antagonistic -was willing to grab some bit of news 
and immediately blow it up into a big headline. This was a great 
problem in Japan. Very carefully planned sessions were held with 
the American Embassy staff and with the Asiatic section of the Jap- 
anese Foreign Office, and very carefully laid plans were developed 
to handle situations as they.arose; we discussed all aspects of the 
situation. Then there would be big headlines in the Japanese press: 
“The nara [kelp] is contaminated with radiation. ” This radiation 
problem was discussed at the tneetings but the levels were not pub- 
licized. Surely, you could measure fallout by this time in the onshore 
drift. It was detected in small amounts; this had been discussed, bsut 
it would be blown up to a big headline. 

So you have this weird conflict, our failure to face up to what we 
felt were real responsibilities, to do what Wright suggested, make 
a forthright statement, “This is what happened-period, ” which 
was not done. ‘Mass hysteria spread through Japan, a country where 
this could happen because of the previous experience of the Japanese; 
in addition, there was an attempt on the part of some to discredit any 
move in the way of a solution or to disrupt anything which might con- 
tribute to a logical solution. All of these interacting factors tended to 
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prolong and prolong, indefinitely, this mass hysteria into a very real 
international problem 

CONARD: I would like to add a postscript to what Merril was say-n 
ing in regard to the examination of the fishermen. 

In 1964 I was invited to go to Japan to examine the Japanese iisher- 
men. I think this is the first time since you were there, Merril, that 
this invitation had been extended. When I arrived there I was sur- 
prised also, as you said, with the amount of press coverage, a large 
number 81.1 oting the plane. I was taken to the American Embassy 
and they wanted to know exactly what it was all about and what we 
intended to do and say, and tie forth. They seemed to be satisfied 
that everything was all right. And so we proceeded with the exami- 
nations at Yaizu. Dr. Kumatori (Reference 6) was the Japanese phy- 
sician who was in charge of the examinations. 

Everything went along fine except that <verywhere we went in 
Japan we were besieged with reporters and television people who 
made a big to-do over the whole thing. Certainly it was apparent 
that even at that time, 10 years after the accident, the Japanese were 
still very sensitive about anything that had to do with radiation and 
particularly fallout. 

ROOT: I think this sensitivity, this continuing sense of outrage, 
persistently stimulated by the press, and exploited by political par- 
ties, stems directly from the 1954 shot and was exacerbated by our 
handling of it. I was in Japan in 1764. As a journalist I made con- 
tacts through fellow journalists with many officials, doctors, and 
scientists. They were far from reticent in our didcussiocs. They 
may have been more outspoken with me because I came with their 
own friends or acquaintances and was not on an official mission or 
connected with government activity. They told me that the widespread 
reaction of horror crystallized into anti-American sentiment; chan- 
neled into political segments; mobilized women who had never before 
had any political interest; infuriated the whole country. Many called 
it the third U.S. atomic attack. 

FREMONT-SMITH: This one? 

ROOT: Yes, Bravo. 

FREMONT-SMITH: More so than Hiroshima? 
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ROOT: Yes. This had a greater political effect because Hiroshima 
and Nagasaki were in the context of war-to that extent understandable. 
This was completely unwarranted-and the U.S. reactions seemed pilo 
callous- not even, I was told repeatedly, saying we were sorry. or 
taking any responsibility. 

Furthermore. it played into a tense political situation. The fish- 
ermen came back two days before the Diet was to ratify MSA. 

DUM3AM. What was the MSA? 

ROOT: ML?ual Security Agreement-after Korea. It was terribly 
important that Japan become a responsible member of the organiza- 
tion. The Yoshida cabinet was entirely favorable to the U.S. and it 
looked as if there would not be too much opposition. Then the fish- 

ermen arrived. Demonstrations flared up everywhere. You had the 
trade unions, three million strong, protesting. The cabinet tried to 
counteract the anti-American feeling hut a tidal wave of anger inun- 
dated the country. It was just diminishing when Koboyama died. 
This was portrayed as a radiation death. 

FREMONT-SMITH: This is the fisherman that had the transfua:on 
and the hepatitis’? 

ROOT: Yes. Japanese doctors give very small blood transfusions, 
and Koboyama needed a great many. 

Timing in Europe was unfortunate, too. At the end of January 1954 
Secretary Dulles made his “massive deterrent” speech announcing a 
radicam change in our policy; we had decided that the atomic weapon 
as a massive deterrent was our shortest cut to peace. In February, 
Vice-President Nixon stated that we were tired of being dictated to as 
to time and place, and were gorng to call our own shots from now on. 
The SAT0 countries, Great Britain and the others, were terribly 
concerned about this. As ctaginc areas they expected any such mo- 
mentous decisions to be the subject of consultations at least. 

To cap the politicai confusion and dismay in March, came news of 
the heavy fallout from the “Bravo” Shot. And where did the press get 
this information? From Tokyo., As you know Tokyo is a very large 
city. tt has representatives from the press of every major country 
in the world. Suddenly the whole of Europe was flooded with grim 
heat ines-and no explanation from the United States. The first 
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explanations, when they camr:, made us Look even worse. “The skin 
injuries might be lye burns-from the unslaked lime of the coral.” 
Dr. Tsuzuki went on the air inter~tionally-a 15minute speech tranr- 
lated into all Western languages-to describe the injuries. He said it 
was ironic to tell him that radiation burns might be lye burns, when 
he had worked all his profession?1 life with radiation, and had been 
the first to go into Hiroshima. He made a few unpalatable remarks 
about the ABCC, and about the Americans using the Japanese aa 
guinea pigs. 

There was much misconception about the purpose of the ABCC 
among the Japanese. They did not understand that the ABCC was a 
research organization and not allowed to treat patients, as that was 
against Japanese medical policy. For years resentment had been 
building up because radiation victims would go to the ABCC, be exam- 
ined and tested for days-and then sent away without consistent treat. 
ment. The idea spread, fanned by anti-American interests, that they 
were being used as guinea pigs to further American science. I was 
told that this was one reason the fishermen and their doctors refused 
to permit examination by American radiation experta and doctors. 

In England, Prime Minister Churchill was griIlcd for 7 hours by 
Parliament with the Members insisting he call the American Govern- 
ment to account, demand an explanation-and the Prime Minister pro- 

testing, “1 will get only a rebuff. I think we ought to have an cxplana- 
tion but we can’t demand it. ” 

The image of the scientist underwent a sad change-and I think this 
is not simply a literary. curiosity. Before 1?54, the prototype was 
Pasteur, Einrtein. dedicated men working for human good. Other- 
wise they were “mad scientists.” Simultaneously. as if on cue, after 
March 1354, scientists became “sorcerer’s apprs:rLtiLes” in every 
European language- English, German, French. “Mad scientists” 
dropped out of the literature. All scientists are now in league with 
the devil. 

FREMONT-SMITH: They are all mad. Very interesting. 

ROOT: I ‘hope I haven’t taken too much time. This may be entirely 

irrelevant. 

UPTON: You mentioned earlier, Chuck, that there were a couple 
of people in the room who were at ABCC then. 
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DUNHAM: Yes. 
. 

UPTON: I wonder if you would like to have them offer comments? 

DUNHAM: Yes. Dr. Schull! 

SCHULL: I would like to make two observations which I believe 
are pertinent before I describe the situation in Japan in 1954 as I 
saw it. First, we should bear in mind that the Japanese are uncom- 
monly health-conscious, and to an extent that some observers feel 
borders on hypochondria. The face mask, f?r example, is a ubiqui- 
tous part of the winter scene, or at least wal> in those years. 

DUNHAM: They can’t outdo us. 

SCHULL: Possibly not. The second observation is that there 
seems to be no history of responsible journalism in Japan. The 
three large presses, Asahi, Yomiuri, and Mainichi are in a perpe- 
tual circulation war and they are generally prepared to take advan- 
tage of any situation which might enhance their status vie-a-vis one 
another. These two factors, when put together, can seriously re- 
strict the relevance of the Japanese experience for a nation with 
different journalistic traditions. ’ 

As to my exptriencer in 1954, the story begins in the summer of 
1953 when there was convened in Ann Arbor a small informal group 
whose function was to decide whether or not the clinical portion of 
the genetic studies then srndtr way in Japan should continue. It was 
our task to determine whether enough additional information could 
be gained to warrant further investment of manpower and money. 
The consensus was ‘hat this was unlikely: the basis for this conclu- 
sion rested largely on the knowledge that many of the exposed indi- 
viduals were reaching ages at which no further reproduction was to 
be exptcttd, and hence continued study would merely increase the 
‘qcontrol” observations which were already much more numerous than 
the “experimental. ‘I There seemed, therefore, no particulariy strong 
reason to continue the clinical portion of the studies, and I had gone 
to Japan shortly after the first of the year in 1954 to terminate that 
segment of the genetics program. 

Shortly af:ur I arrived, there was held in Tokyo a review of ABCC’e 
research activities; this meeting was attc:nded by most of ABCC’s de- 
partmental chiefs and a substantial number of Japanese scientists. 
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There was still manifested, I believe, some of the hostility which 
had arisen in certain Japanese scientific circles in the years irnm-- 
diately after the war. Most of the physicians with ABCC, and. in 
fact, most of the American physicians who went to Japan couldn’t 
communicate effectively with their Japanese colleagues, few of whom 
spoke English. The language of medicine in Japan has been German, 
and only recently has English come to play a prominent role in the 
exchange of medical information. It was not easy under circumstances 
such as these to establish rapport. The situation with respect to gen- 
etics was quite different. This was ascribable to a number of largely 
fortuitous happenings. First, there wae a firmer body of experi- 
mental information from which to attempt extrapolations to Hiroshi:ma 
and Nagasaki, and even to the members of the crew of the Fukuryu 
Maru. Second, many of the Japanese geneticists of stawre at that 
time had been trained either in the United States or in Europe, and 
as a consequence we often spoke a common language, namely, Eng-, 
lish. Japanese geneticists, in general, strongly supported ABCC’e 
genetica program; whereas the endorsement that was being given to 
medicine, for example, wa5 of a more qualified nature. The absence 
of a strong endorsement encouraged opportunists and oppo-tunism, 
and the Fukuryu Matu incident was replete with both. 

The emotional climate that Gas created in Japan when word reached 
there of the Fukuryu Maru was really a very strange and almost un- 
believable one. Rightly or wrongly, I’m inclined to ascribe it in 
large part to the “devil’s brew ‘I to which I have previously referred. 
The newspapers seized upon the incident and began a drumfire of 
daily accounts which almost seemed intentionally designed to heighten 
anxieties, real or fancied. The Japanese government as well as ou.r 
own had effectively lost control of the. situation. The newspapers had 
“grabbed the ball and were running with it. ” 

I can recall quite vividly some of the headlines which appeared, 
There was one, for example, in the Osaka English-language Mainichi; 
the headline said; “WBC counts of fish-eaters rise.” It appeared 
shortly after it had been announced that radioactively contaminated 
fish had accidentally reached the Osaka market, and that some had 
been inadvertently sold. A few individuals who had presumably eaten 
the fish were being studied by local authorities. This headline ac- 
companied a report of their work which, by the way, was unobjection- 
able. They had cawefully indicated that numerous factors could pro- 
duce a rise in white blood cells, including upper respiratory infections 
so common at that time of year: they further stated that on this account 
one could not conclude that the elevation was necessarily due to the 
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consumption of the fish. This nicety was lost on, or at least ignored 
by, the writer of the headline. The effect of this article and others 
like it was far- reaching, however. Shortly after the appearance of 
the one in question, ABCC was visited by a woman and her daughter 
who had been in Osaka when the fish were sold. The mother and hex 
child insisted that something had to be done for them. They were 
really quite concerned, and were certain they had eaten the contami- 
nated fish. We didn’t have the vaguest notion, of course. what should 
or could be done il we assumed that they had, in fact, eaten the fish. 
If I remember correctly. to ease their apprehensions stool specimens 
were obtained and examined, and this had the desired palliative ef- 
fect. At least they left with the belief that someone was interested in 
their health. This is but one small indication of the near hysteria. 
engendered largely by the newspapers. I’m sure that Uob Miller can 
add to these cxpcricnces. 

MILLER: I was too far from the scene and too inexperienced in 
Japan at that time to be much of a witness as to what was occurring. 
But I would like to point out that four years later, in 1958. Dr. Schull 
and I. among others, returned to Japan to make a study (Reference 7) 
of children who were in grammar school then and whose parents had 
either not been exposed to the bomb or were too far irom it to have 
received significant exposure, In Hiroshima, of 2,200 children who 
were invited to c Jrne !or examination, 97- l/2 percent did come. 
In Nagasaki, of 4,500 invited to come, 99 percent did so. So, four 
or five years after the Bikini incident in 1954, there was not much of 
a hard core of resistance as a result of that experience. 

I would like to bring our attention back to Dr. Langham’s question 
just before this discussion began: Why is radiation so evil’ I think, 
since he asked the question, we have heard some of the answers to 
it. I wonder how he feeIs about it now. after hearing that the news- 
papers inflamed the public, the Japanese physicians were jockeying 
for position, and the governments, both U.S. and Japanese, were 
unprepared to handle the circumstances and made a mess of it? 

LANCHAM: Well, I think this is the evil, No one respects racdia- 
tion any more than I. but I don’t think radiation is an insurmountable 
thing at all. It may be that the psychological impact created by the 
press and everyone else concerned is incompatible. This is exactly 
what I’m trying to get at. All of these affairs get blown into some- 
thing that is far beyond their real importance. Now, why? Maybe 
some of the answers are coming now, but I don’t think this means that 
radiation is something we can’t live with at all. 
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DUNHAM: We can live with cranberries and pesticides, but for a 
while it got blown up all out of proportion, too. It just happens that 
radiation has created more of these situations than some of the others 
up until recent years. 

EISENBUD: I think that this even is one of the really few impor- 
tant historical events in all of history. We woke up OFI? morning and 
found that we had bombs that could be exploded if we knew how to use 
them. It threw our government into stzch a turmoil that they knew 
they had to say something but couldn’t decide what to say until. when 
was it, Chuck, that the first real statement came out? 

DUNHAM: Well, the first release containing any details came oat 
nearly a year later, February lSth, or something like that, of 1955. 

EISENBUD: It took a year for your government to formulate a 
position. This wasn’t because they were dismissing it cr that this 
wasn’t important, but it was because they couldn’t agree on what their 
actual position was. 

UPTON: It seems to me we have here a very real concrete evi- 
delrce of disaster, We have fishermen who are sick; fish that have 
to be thrown away and in turn, a ban against the importation of fish 
that aren’t certified; economic disaster in Japan; newspapers whiclh 
are eager to play up sensational stories; political groups who want 
to make capital out of this. There’s certainly every element of a 
problem. The difficulty was assessing the magnitude of the problem 
soon enough. 

EISENBUD: But, you see, there’s one element that hasn’t been 
brought out. That is that anyone could take that diagram and lay it on 
a map of Europe, let’s say, by putting Bikini near some important 
Soviet airbase, and point the wind anywhere you choose to, and get I: 
800 r per hour running through friendly nations. This is why I say 
we have bombs which we are probably no longer in a position to use; 
imagine the ampact of this possibility militarily. 

UPTON: But at the time, surely the dimensions of that zoae welre 
not known very generally, so that the Japanese couldn’t really be sure 
how widespread the cuntamination of the sea might have been. 

EISENBUD: Ralph Lapp, I think, published the first of these diar- 
grams, and it seems to me it was in the Bulletin of Atomic Sciences 
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within a year, I think it actually preceded our official announcement, 
as I recall. 

FREMONT-SMITH: We’re not the only government that didn’t hnow 
how to handle a radioactive accident. If you will all remember how 
the Eritish Government fumbled the Wind Scale accident, announcing 
beforehand that there was no danger of any kind at all and then grad- 
ually having to admit that there was more and more, and then the 
milk all had to be dumped. I think that our lessons are there, but I 
think every government gets caught in this kind of thing or is in dan- 
ger of getting caught in this kind of thing, But the first thing to do 
on the government’s part is to deny that anything dangerous has hap- 
pened. which is almost standard procedure, and then gradually it 
leaks out. whereas actually this is the way that people lose faith in 
the government. The credibility gap gets bigger and bigger, and I 
think certainly this is true in this country. If something happened 
and if we had a firm announcement from the government of this, the 
people of this country wouldn’t have much confidence in this. 

WARREN: This is true in industrial practice, too. If somebody 
let’s loose a noxious chemical, they deny everything and then face 
the issue hours later or days later. The trouble is that their insur- 

ance figures are involved and the cost of paying off is involved, and 
they want to keep it as limited as possible. We are somewhat in the 

same frame of mind at the government level, aren’t we? 

TAYLOR: It seems to me it’s a very, very important fact of life 
that the worldwide public has lost confidence in the official spokesmen 
of the governments of several nations as a result of a consistent de- 
nial . . . 

FREMONT-SMITH: Of the truth. 

TAYLOR: . . , of the truth by spokesmen for these governments, 
and Chat’s the state of affairs that now exists. 

FREMONT-SMITH: Then we are also talking about the credibility 
gap between the younger generation and the adult generation in any 
country which is part of the same thing. We have lied to the young- 
sters repeatedly, again and again, and the youngsters don’t have 
any confidence in tha adult world. I think it’s a very broad problem 
we’re talking about. This may be true in a good many other coun- 
tries, tc-3. 
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WARREN: And yet, as Wright says, the information is always there, 

FREXONT- SMITH: What? 

WARREN: The principles on which these decisions could be made 
have been there from the beginning. 

FREMONT- Sh4ITH: Right. 

EISENBUD: I don’t think it sinks in. 

CONARD: I get impressed with the ignorance of the lay public witlh 
regard to the simple facts. When you talk to a group, it’s obvious 
that they just don’t understand the simplest things about radiation. 

TAYLOR: I claim they haven’t been helped by the official spokes- 
men, at least in the United States, They’ve gotten very little help 
at all because the very first words that were published were, “Don’t 
worry. We know what’s being done.” Then followed Castle, the 
situation in which the natives were seriously irradiated, and yet 
obviously we didn’t irradiate the natives on purpose. Obviously we 
didn’t know *hat the hell we were doing. This has happened so many 
times. We deny the fact that we didn’t know what we were doing, but 
there is no basis for confidence any more. I think that is central. I 
think that this central fact, that the public has, on the basis of the 
record, a positive lack of confidence in what they are told, in going 
to have a profound effect on what happens. 

FREMONT-SMITH: In the future. 

TAYLOR: If one or two explosions or a whole lot of explosions 
really start taking place 1-a anger you will get irrational behavior 
which is a result of irrational behavior, namely, the way in which 
it’s been handled by the U. S. 

ROOT: We go to the other extreme in assuring the people that 
democracy can only exist on the basis of an informed public, that 
the public has a right to know. After the 1954 incident there were 
big headlines in London and other countries proclaiming “Ike Demands 
Candor. Ike says the people who are going to be subject to this and 
whose taxes pay for this have a right to be consulted as far as se- 
crecy permits; that everything that can be told should be told. ” There 
was a great wait and then the British papers asked, “Where is this 
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candor? The United States population is waiting fo.- candor.” We 
don’t realize here how much is made of that abroad, or how cynically 
the oft-repeated “people’s right to know” contrasts with the official 
pronouncements when they do come out. 

The first acknowledgment of the fallout from Bravo was one sen- 
tence: “During a routine test, some Marshallese natives and weather 
officials were dusted” or some such word. The mystery of that, with 
no follow up, and then suddenly the Japanese thing, I think is at the 
root of the fact that people can’t even hear the words “hydrogen bomb” 
without going into paroxysms. What help have they received to under- 
stand what happened? As a result of not knowing, a mystique has de- 
veloped that makes the very thought paralyzing. 

UPTON: How long c’id it take to get the tuna industry back into 
more or less standard operation? 

FREMONT-SMITH: In Japan? 

UPTON: In Japan. It was disrupted there for a time. We heard 
Dr. Donaldson say that. 

DONALDSON: It is difficult to put an exact time limit on this prob- 
lem because the fear flares up or has flared up each time there has 
been a subsequent test. The pulse cf the people is still associated 
directly with any testing or any announcement ‘of testing. The surpris- 
ing thing is that the French tests and the Russian tests haven’t been 
upsetting to the same degree. 

ROOT: I was in Japan during the Chinese test. The Japanese were 
busy demonstrating against the arrival of an American nuclear sub- 
marine in one of the northern harbors and paid little attention-other 
than a kind of pleased recognition tha; the Chinese pulled it off. I was 
told that the ceremonies commemorrting Hiroshima Day would prob- 
ably have ceased by now because there are few enough interested in 
going, but the Yaizu fishermen have given it a new and bigger lease 
on life. An interesting insight was when the Sino-Soviet split came,, 
They had to hold two different ceremonies and Mrs. Koboyama, widow 

of the man who died, finally refused tc go because she was being 

pulled in both directions. One of the meetings climaxed in heated 

argument about whether the Chinese Communist *‘?vernment or the 

Soviet Government had sent greater contributions to support this 

memorial. The contributions were openly acknowledged. 
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DUNHAM: I think it points up again that it isn’t particularly right 

because it’s radiation. This is just something simply seized on. 

WARREN: This is part of the cold war. 

DUNHAM: Not the government people or most of thr university 

people or most of the scientists. The fallout they’te had from some 

of the Chinese tests has not been played up very much in thr JapanlAse 

press. 

TAYLOR: I think the mysticiue is right here at hc.mr, typified by 

a comment that President Kcnnrdy made to Jerry Wiesncr whrn they 
sitting together in the White House and it was raining out. Kennedy 
asked Wiesner whether tilere was fallout in the rain that was falling 
on the White House lawn, and Wiesner said, “Yes, there still is. ” 

This was an intense emotional experience for the President. to set* 

rain with fallout on the outside; nothing connectrd \vith anything in any 

wary quantitative at all. is far as hc was concerned. that rain that 
was falling outside was bad. 

ROOT: I think it’s a little dangerous to equate radiation with cran- 

berries, though, because we know what radiation can do. There 

should be a legitimate and respected fear of it. 

DUNHAM: I’m not saying it shouldn’t 
in certain areas where the psvchclogical 

ROOT: I think the psycholagical seed 
because of the ultimate lethal threat. 

DUNHAM: The pesticides are lethal. 

be respected, but it happens 
seed has already fallen. 

germisates and flourishes 

So is rat!iation. 

WARREN: Not everybody buys cranberries and couldn’t care less, 

but everybody is subjected more or less to the fallout. 

DUNHAM: So is Vitamin A. Itls toxic, too. 

MILLET: This, I think brings up another point perhaps. \ve’ve 

been talking about our dissatisfaction with leaders for not giving us 

the information that we ought to have. I think we’re petting into the 

area of the mystique of the leader in this country, and perhaps one 
of the great problems hasn’t been touched upon sufficiently yet, which 

is that our leaders are not sufficiently well educated to know what to 
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think, and therefore, what to set or what to say. They are constantly 
changing their minds from one position to another, which is one of 
the problems that is due to their political needs and their careers. 

It seems to me we have two ends to work on here: Iiow to get cor- 
rect in[or.nation that is capable of solving problems to our leaders 
and how to educate the p*Gblic. Now, if the gene’ral public doesn’t 
want to be educated, this is something we’ve got to know, and perhaps 
we could do more than we’ve been doing in o*Jr educational system to 
get them to understand the environnlent in which they are thrust when 
they are born. We can only do a limited amount in getting them in- 
terested in the world in which they live. On the other hand, the lead- 
ers arc certainly very interested in the world in which they live. Per- 
haps this is the primary goal for our efforts. to try to get the proper 
knowledge to our leaders. 

WARREN: What you are saying is that our leaders don’t have the 
proper father image for the community of the world at iarge, and in 
this ca;lc the father image has been tarnished if rot destroyed. 

P.OOT: But they always talk the right father image. That aggra- 
vates the problem. 

MILLET: Yes. 

DUNHAM: Isn’t it one of the fundamental problems that leaders, 
almost by definition, are amateurs? They’ve never faced a particu1a.r 
crisis until they face it. 

FREMONT-SXIITH: That’s right. 

DUNHAM: This is a dilemma that the world has been facing for a 
good many years and I don’t know how you can just suddenly say that 
these people are more stupid than somebody else, It’s a personal 
problem, as you hinted at. 

FREMONT-SMITH: And the thing is partly compounded by the elec- 
t.ion every two or four years, which means leaderships change or there 
are desperate efforts to maintain leadtrship at any cost, because tba.t!s 
the time you’ll be able to really show your responsibility, after you’ve 
been re- elected. 

DUNHAM: Yes. 
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FREMONT-SMITH: So you’ve become irresponsible in tcrrns of 

the election, hopefully in order to be responsible later. and the thing 
goes on in a vicious circle. 

ROOT: I think the professionals have not demonstrated any greater 
aptitude than the amateurs. It was President Eisenhower who said, 
“We must give an accounting of this. W’e must let the nations know. ” 
He was sensitive about the NATO reaction and the public reactton. 
He wanted as much information released as possible-to help them 
understand. But State Department rules are rigid. Certain formulas 
determine our dealings and interchanges with our own people and with 
other countries. Those are the things that are sterile and constrict- 

ing. !L think if more responsibility were left to the amateur who has 
the confidence of the people inasmuch as thty put him up there, and 
to the man in the affected area who knows me customs and the tentper 
of the people concerned, there would be less suspicion and hostili:y 
in times of crisis. The sad par, i; that though the crisis passes, the 
feelings tend to persist. 

WARREN: I would like your consultation and thsc of your confrere 
on your right, because this is what we’re really talking about in this 
whole meeting. So I don’t ( vpect to get an immrdiate answer on this, 
but isn’t this an opportunity? 

ROOT: I know that I can get more informa:ion abroad, as Congress- 
man Morse pointed out in the security he;.rings,about situations abroad, 
and about situations at home than I can get at home. I think that we 
have one of the most hysterical, panic-ridder, attitudes toward releas- 
ing information of any free country. 

FREMONT-SMITH: On account of security, on account of classi- 
fication. 

ROOT: This delusion of grandeur impedes scientific progress and 
destroys public confidence. . . 

DIJNHAM: I would like to challenge this. 

ROOT: . . . . because it’s realiy going to destroy us. 

DUNHAM: You rrientioned the ineptitude of Wind Scale, I’-.e been 
what the British atomic authority releases, and some of the things 
they don’t release in the way of information. And if you think we 
are . . . 
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ROOT: No. I know Wind Scale. 

DUNHAM: Not Wind Scale, because it all came out. The British 
public never even hears about it. 

ROOT: It didn’t rven come out about Wind Scale because. as thle 
person who told me called it, of a failure of management. He said, 
“You can count on management to fail brcaus~ they are protecting 
other values. Wind Scale has never been accurately explained, and 
they are doing it.” 

I think the Britis!t Government picked it up from us. They used to 
be much more open. 

FREMONT-SMITH. Yes. 

DUNHAM: I don’t know if it’s all our fault. 

FREMOST-SMITH: A good shar e of it is our fault, a good reason- 
able share. 

DU&HA&I: The British don’t publish a lot of the kinds of infornna- 
tion on radiation exposures that we’ve published and things like th#at. 

FREMONT-SMITH: Look what we’ve done. What is tolerable radi- 
ation dosage in industry” We’ve had to lower the amount year by year. 
Instead of coming out with a cautious statement and then finally com- 
ing out year by year and saying, “Yes, we can tolerate a little bit 
more, ” it’s been in the opposite direction, hasn’t it” * 

CWYCKOFF: It is of interest to docc*ment this decrease. In 1936 the 
Commrttee now called the Satlonal Council on Radiation Protection and 
Measurement (NCRPI recommended a provisional “tolerance dose” of 
0.1 r per day. but suggested that a “generous safety factor” be applied 
(NBS Handbook 20). By 1949 thr NCRP was recommending a “per- 
missible dosage rate” of 0. 3 r per week (NBS Handbook -$I). The 
rationale for the reduction was contained in NCRP recommendation 
of 1954 (NBS Handbook 59). lhe differences were attribut.ed to dlffer- 
ent types of measurement (surface dose initially and at that time to 
dose in the organ of interest), to a large variety of radiation source* 
and to a greattar knowlrdge of the biological effects of radiation. How- 
ever, it was pointed out in that document that these recommendations 
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:DUNHAM: It has been. 

FREMONT-SMITH: I think this is part of the same thing we’re 
saying. Say they announced a kind of thing that would make everybody 

feel more comfortable and then they found that they were wrong” 

DUNHAM: Yes, but some have gone up. 

FREMONT- SMITH: Yes. 

DUNHAM. Some have gone up and nobody says boo. Ihr Rritish 
do (the same thing. They wait un:il there’s an international akrecmt*nt 
on rt before there things are changed any\yay’. 

FREMtiNT-SMITH: Still I think the essrntial fraturc is that 1 dorl’t 
think one can be very proud of the uay we have dralt with the public in 
terms of . . . 

DUNHAM: I think there’s a great dral of holding back, but to say 
that the Dritish are YO open or so frank with their people comparrd 
to us I think is a lot of nonsense bccausc I know just how irank they 
arc not. 

FREMONT-SMITH: I’m against the British! [Laughter] 

DUNHAM: I love them. 

FREMONT-SMITH: I know. I’m teasing. 

DE f3OEH: It is not a question of secrecy alonr. In tlris werk’s 
Industrial Hrsca&, Adrr,iral Rickob*er characteristically critici/rd 
the Navy and contended that the Navy had gone “downhill. ” Hc Iistc,d 
three things: (1) the so-called “new religion” of cost clfectivcness 
studier; (2) the “Zero Defects Program” which he equated Gtb “mothrr- 
hood;” and (3) “the unwillingness to assume rcsponslhility. ” as the 

----- 
*(cont’d) excluded consideration of genetic changes manifestable in 
future generation@. Additional information on genetic effects and 
possible shortening of life span obtained from animal csperlments and 
human exposure at considerably higher doses indicated a further rr- 
duction in 1957 (Addendum to KDS Handbook 59). The cxposurc of a 
larger fraction of the population was also involved. It should he pointed 
out that no relatable effect has teen observed for any of these levelr. 

i _--- 
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cause of this phenomenon. It is particularly the third reason which 
has a direct tie-ia with secrecy. In eleven cases before a Senate 
subcommittee, secrecy or security was claimed. while trying to 
idlrntify the man responsible for making certain decisions. The facts 
we’re that after days and days of digging, the decision maker could 
not be iound. Everyone was hiding behind someone else. 

FREhIONT-ShlITlf: Who are you quoting” 

DE DOER: Rickover. These were eleven cases in which the re- 
oponaib:c man u’au never found. In other words, something was 
originated, like a contract, but nobody was wiIl;nR to assume the 
responsibility for that contract and say: “Here I am. I originated 
th,at contract and I was right in doing so because at that time, etc. 

. . . . ” X:0, there was always someone who could say: “I was told 
to do so but I can’t divulge the source.” This comes close to secre- 

cy although ;t is not officially labelled 90. 

EISESBUD: I think Chuck Dunham is correct when hc says that 
generally throughout the Atomic Energy program there’s been a 
ca.ndid policy. I don’t think we need take the time to explore it un- 
less you want to. I thi~lk the policy has been a candid one, but there‘s 
something different about this particular instance and it ioesn’t 
necessarily involve the Atomic Energy Commission :n this respect. 
The fact of the matter is that when I learned that bliss ROOL was work- 
ing on the historical implications of this matter, I referred her to a 
packapr which I had It-It in the New York operations offlce in which 
I pulled together all the documents that I thought would be useful to 
somebody somc4ay; I left it with instructions that it shouidn’t be dis- 
persed. Most of this is prrtiy innocuous stuff. things like metero- 
luplcal reports, trlrtypes which plvr you the tame when various dcci- 
sions were made to cio various thmgs and a long series of telegram? 
of several pages a day which I sent from Japan. which was the only 
chronological record of what went on, I’ve forgotten it; I don’t re- 
mlt*mbcr it. I forgot that they dug up the fish, which I was reminded 
Of, and I lrarneti yesterday that this stuff is still classified; there’s 
no hope of getting it out. That’s bren sent to Washington because, 
on my suggestion, hIiss Root asked for some of the material in that 
packet. It was sent to Washington.for review and it’s still there. 
How do you explain this’ 

FREMOYT-SMITH: It will take them years to declassify Lt. They 
haven’t got a staff to do it. 

. \ 
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EISENRUD: Yes. Let me tell you something else. I thought we 
had alcccsu to all the information we needed at the time. I think we 
did, if we had asked the right questions, but sometimes you didn’t 
seem to ask the right question. It wasn’t until a few days before 
this shot was seheduied to go off that I actually knew that it was going 
to be at Bikini and not at Eniwetok. Nobody told me they were going 
to move to Hikini; most of my planning had been d-one on the assump- 
tion that it was going to be at Eniwetok ant! nobody told me otherwise, 

DUNHAM* Yet the tower was being built all the time. 

EISENBUD: Yes. but we were preparing in New York, and actually 
it could have been disastrous if It weren’t for the fact that through a 
stroke of luck we had instruments at Honeerik Island. But, based 
upon our own meteorological projections we assumed it was going to 
be fired from Enawetok, and you may say that’s a dumb thing to do, 
but it never occurred to me as to where it was going to be fired. 

FREMONr-SIMITH: There’s an old religious phrase of “Need to 
know, ” out of the Dible. and I’ll give you an illustration. Norbert 
Wiener, who, as you know, invented cybernetics and who was also 
working in a highly classified bomb situation during the war, told me 
personally that during this highly classified work he ran into a dis- 
covery which he knew to be of great importance to another highly 
classified group. He spent two years trying to find a way in which 
he could tell them what he had discovered and he was never able to 
do it because he couldn’t demonstrate the fact that they needed to 
know. In other words, he was never able to tell them. 

I also have a hunch-and I don’t expect to have it confirmed locally 
-tha,t the Manhattan Project would never have been accomplrshed if 
all security had been protected. I suspect that a number of people 
told each other things and then discovered they had a need to know 
afterwards, and that’s the way the thing got off the ground in several 
instaLnces. Hut anyway. I really bring this up to point out the devas- 
tating effect-Norbert Wiener is only one example, I have several 
others- oT this principle. 

I would like to add one thing. I really. do believe that, by and 
larg’e, a:d undoubtedly there are exceptions. our own scientific ad- 
vances and our own security have been set back by ou security more 
than if we had been much more open. I think we have blocked our own 
advance by failure to make available to scientists a lot of information 
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which they could develop and then lead into new directions. and that 
if we were to release this information. even though it would be per- 
haps oi use to the enemy, we would he getting ahead faster and gain 
more by the release than we gain by the protection. This is my per- 
c~onal opinion which I throw out for nobody else’s use. 

ROOT. I think, going back to Dr. Warren’s question, that applies 
also to the press. You say you get “on the beach” nnd you have “no 
place to hide” and you get all these distorted reports. But what are 
those writrrs going to do” I unfortunately have a disciplined back- 
ground. having been a research sclcntist myself, which holds me up 
terribly in this profession. But everythlng is a struggle. And jour- 
nalists and writers eventually give up. There arc very few instances. 
1 thank. in which, if a subject is entirely in the opetl, there’s llot 
great cooperation between the scientists and the writers. It couldn’t 
be greater, and I kno-.v Dr. Langham has helped writers at great cost 
t.o his own tlmc and enc*rgy. I’m sure. l3ut when it impinges on an 

area which is not neccssarlly classified, but on one in which there 
i.s uncertainty as :o classification, I’ve talked with people and quoted 
ftgures and they have stared back as though I had leprosy and could 
contaminate them. They hadn’t known and they would say, “Where 
did you get that figslre3 It’s never been published. ” And I would say 
t.hat it had been published in such-and-such. It’s just too great a task. 
It’s a lifetime work to keep up with what is declassified and what re- 
mains classified. So, the only way for sanity is just not to saj any- 
thing. But then we expect the writer to be able to communicate to the 
public who support the research and who really arc an inlorned pub- 
lic, the strength of the democracy. and he’s got nothing to say, but 
he’s got a job to fuifill. 

UPTON: I think the morning session has to be brought to a close, 
<and I’m reminded of an amusing anecdote. We’ve been talking about 
*an information problem, really, and I heard a story about the Wind 
Scale incident which inciicates how frequently in an astonishing situa- 
Ition where one is caught by surprise and has one’s source of informa- 
tion down, one has to say something and may not say the right thing. 

AYRES: There’s a formula called “No comment”! [Laughter] 

UPTON: A group of power industry executives and engineers were 
being flown over the Wind Scale plant and were being briefed by a 
guide on the wonders of nuclear power. Ar they crossed the plant in 
the airplane and he pointed out various installations on the ground, the 
,accident occurred and a big black plume went up out of the stack, 

-. 
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and everybody’s eyeballs popped out and they Icaked at this thing in 
astonishment and turned to the gtride and said, “What is that?” He 
was just as astor.iehed and bewildered as they, and not knowing what 
else to say he smiled and said, “Well, you get that, you know!” 
[Laughter] . 

. 
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THE 1954 THERMONUCLEAR TEST 

(Continued) 

THE MARSilALL ISLANDS PROBLEM 

BRUES: This afternoon Dr. Conard will initiate the discussion 
without, I guess, telling us where it may lead. 

Bob ! 

CONARD: I have outlined on the board a few topics I thought might 
be worthy of a brief review and discussion. Also I put down below the 
main groups that were involved in the 1954 fallout accident with the 
num’bers of people involved and the approximate dosage of radiation 
that they received. (See Figure 1 and Table 1. ) 

In discussing the case of the Marshall Islands accident, I think it’s 
important to point out that this represents a situation on a coral atoll 
and it may be quite different from other fallout situations that might 
0ccu.r. Characteristics of a particular fallout situation depend on many 
factors such as whether the bomb is detonated over water, under ..vatcr, 
over land. the geography of the terrain, the populations exposed, time 
of fa.llout arrivai, length of !allout. etc. Fallout effects are somewhat 
different from those produced by direct effect of the bombs. In Japan. 
for i.nstance, the major casualttes came from blast and heat, with 
fewer casualties from radiation exposure, whereas with fallout it is a 
purely radiation exposure situation. 

In Japan there were psychic trauma, physical trauma, starvation, 
disease and many complications ; in the Marshall Islands the Marshall- 
ese people had a minimum of these factors involved. In addition, the 
fallout produces a more complicated type of radiation exposure in that 
you have not only whole body exposure but also the exposure of the skin 
and internal deposition of radioacttve materials. 

A few other points of comparison with the ABCC studies might be 
made. The hlarshaliese groups, of course, are considerably smaller 
than those of the ABCC studies. The vital statistics are very poor in 

_ . - .- “___- _- - --- _-_- - --.----.- -_-.-~ __ 

. 
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Figure 1. Map of fallout area, Marshall Islands, March I, 1954. 

From R. Conard. (Courtesy Annals Int. Med.) 

Table 1. Surnmory of fallout effects. 

Estim;rte 

Gamma 
Fallout Dose Extent of 

observed (RaW Skin Lesions 

IRongelap 164 Manhallese Heavy 175 Extensive 

IAilingnael18 ?nhallese 

(snow-like) 
Modemte 69 Less extensive 

I I 
(mist-like) 

Rongwik 28 Americans Modemts 78 Slighl 

(mist-like) 

Utirik I I 157 Marshallesc None’ 14 No skin lesions 

or epilation 

*Also expsed were 23 Japanese fishermen who received a sublcthol dae. 
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the Marshallese people but the radiation dose is probably better 
known in their case than it is in the case of the Japanese. Docu- 
mentation during the acute period was fairly complete for the 
Marshallese and not so complete for the Japanese. (The Marshnll- 
ese findings are reviewed in References 8 and 9, the Japanese 
Hiroshima and Nagasaki data in numerous publications by the Atomic 
Bomb Casualty Commission. 1 

The hlarshallese population under study is fairly stable. * WC go 
back from year to year and find little attrition. We have an excel- 
lent comparison population composed of relatives of the Rongelap 
people who have moved back to live on the island of Rongelap. They 
match reasonably well for age and sex. 

The Japanese fishermen studies were made difficult by the com- 
plexity of the dosimetry. the fact that on board the ship they lived 
part time below decks, where ;hey were more protected, and part 
time above, etc. Perhaps later on Merril Eisenbud might say more 
about the dosimetry in that group. (The data on the Japansee fisher- 
men are reviewed in Deferences 6 and 10. ) In addition, it was two 
weeks before they arrived in per? where the situation could be evalu- 
ated. Another complicating factor was that during the course of 

t_-eatment they were given multiple blood transfusions and many of 
them developed jaundice. liver disease, and one even died, probably 
as a result of repeated blood transfusions. 

Figure 2 is a photograph of Rongelap island taken on March 1. 1954; 
a typical South Sea Island village with loose palm construction. 

Figure 3 is a rough sketch to show the types of radiation that people 
were exposed to. The wavy lines represent gamma radiation, that is 
whlole-body penetrating type of radiation. The stippled area repre- 
sents beta radiation which was largely responsible for the skin lesions. 
that developed and also the internal deposition of the fallout material. 

The spectrum of the gamma radiation from the fallout was fairly 
complex. There are quite a few different energy peaks as cor.trasted 
to ‘ordinary laboratory studies in animals. The calculations of the 

TThe medical studies of the Marshallese are sponsored by the U.S. 
Atomic Energy Commission and are carried out under the direction 
of Brookhaven National Laboratory in conjunction with the Trust 
Territory of the Pacific Islands (Department of Interior). 
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Figure 2. Rongelop v;;ioge OS it was in 1954. From R. Comrd. 

Figure 3. Rough sketch showing follout deposition. Wavy areas 

repreient gamma radiation, cd stippling represents beta 

mdiation. From R. Conard. 

l . 
- , - --__ , 

__ ..,. .- - -- 
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gamma dose to the Rongelap people was made on the basis of estima- 

tion of time of arrival of the fallout (which was believed to be at about 

four to five hours after the detonation), the length of time of fal!out 

(whlich was calcul;‘e d to be around 12 hours), and by the readings that 

were taken on the Lslands at the time of tne evacuation, roughly two 

days later. There was a telemetering device on Rongerik, as was 

pointed out this morniilg. which gave valuable information on the 

time of arrival there of the cloud of fallout and the 30-minute period 

that it required to go off scale. In addition, on Rongerik there were 

many film badges and the readings from these film badges afforded 

valuable information on the dose and agreed reasonably well with the 

other estimations. 

In the case of the Japanese fishermen, the doses calculated were 

around 170 to 700 radn based on extrapolation back to Day 3. 

Gamma radiation in a fallout field produces a more penetrating 

type of raaiation than occurs with ordinary laboratory uni-directional 

radiation. Due to the geometry of the planar fallout field,the midline 

dose is increased by a factor of about 1. 5. 

So, this really gives a better indication of the biological affective- 

ness, and we might take the Rongelnp dose of 175 rads of whole-body 

radiation and say that it actually represented possibly 260 rads or so 

as compared with ordinary laboratory type of radiation. In the case 

of the Rongerik group, from 78 to 120; the Alinginae, from 70 to 100; 

and1 Utirik, from 14 to 20. 

DUNHAM: What do you mean by the ordinary type of radiation? 

CONARD: I mean uni-directicnal type ol radiation. 

BRUES: The numbers you give are rado in air? 

CONARD: Yes. These were based on readings three feet above 

the gro.:nd. 

DR!.‘?S: And midline doses within the person. ; . . . 

CONARD: . . . . were derived using the factor of 1. 5. The skin 

dono WAS lmposeible to really calculate. As you know the beta spec- 

trum \n fallout has quite a smear of different energy components along 

wit’: +,rne soft gamma. The energy spectrum of the beta radiations 
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shored about 50 ta $0 percent around 100 keV rnd 29 to 50 percent 

around 600 keV. So moat of it was i’retty soft. There war also a 

beta contribution from the fallout 0:: w g:ou-nl. It was estimated 

that the feet got 2700 r fro,?. *‘IC ground source; ai ilip level about 
600 and at head level, 300. The hair fo’~‘*clc~ rliuat have gotten in 
the range between 400 to 700 rddr in vir*rv of the fact that epilation 
developed but was not permanent in moat ca:~es. The internal radia- 

tion was calculated indirectly from urinalyrer that were taken 
starting about 15 days after the expose *re and thereafter on nurnerour 
occariona. It wan estimated that about li percent of the radiatilln 
from fir/ion product5 war due to the radi$>rtrontium, radiobarium 
and the rare earth*. 

Table 2 shows the various radioelementr &at were calculated to 
be in the urine at Day I aa compared with Day82. Ppobsb:y radio- 
iodine is the only isotope that they absorbed that exceeded the MPC. 
level. Uy 82 days you will note that these activities had diminished 

to practically zero. These people were able to Txcrete this material 

very rapidly. 

Table 2. Ettirriotrd body burden of Ron&p peoph ()*). 

Lore Earth Group I 

:I i3’ (in thyroid gland) 

R”‘03 

coti 

Feuile Material I 

AcWty at Activity at 
Dov 1 Day 82 

1.6-2.2 

0.34 - 2.7 

0 - 1.2 

6.4-11.2 

3 - 0.013 

0 - 0.019 

0 - 0.016 (pgm) 

0.19 

0.021 

0.03 

0.0 

-_ 

0.0 

0.0 

, , 

, 



NGW I wou:it like to take a minute or two on the thyroid dose be- 
cause ths thyroid sitr-.xtion turn&d out io be one of the most difficult 
problems we had to <ace in these people. The thyroid dose IS usually 
calculateu on the percent uptake of the radioicdines by the thyroid 
gland, the half-life in the gland, the size of the gland. and the various 
isSotopes to which the thyroid is exposed. In the fallout we have iodine- 
1.31, 132, 133, and 135. Quite a few isatopes arc involved, most of 
which are very short-lived - the iodine- 13 1 having the lonqest half- 
life. The earliest direct measurements were made by Payne Harris* 
at Los Alamos on 15-day urine. Ry using this indirect apprqach from 
the urine it was calculated that at that time about one-tenth of one per- 
cent was still bainl: excreted and this, extrapolated back, gave about 
Il. 2 microcuries in the thyroid gland originally. This represented 
about 160 rads of radiation to the adult gland, plus the whole-body 
exposure, of course. 

In the children it .*ras a different story because of the sma!ler size 
of the glands. James at Lawrence Laboratory (Reference 11) has cal- 
culated for us that tno cGldren probably received in the range cf 700 
to 1400 rads to the t\;roid gland. It was decided that the beta irradia- 
talon ~1 the neck which produced “beta burns” as shown in Figure 4 did 
not contribute significantly to the thyroid dose in view of the superficial 
nature of thr beta radiation. 

Fipre 4. “Beta bums” of neck (subicct No. 39, Morrh 1954). The area 

ever the thyroid was a frequen’ site of Lbuns”. From R. Conord. 

* kfarris, Payne- unpublished data. 
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To go on with the story, people were evacuated by destroyer, some 
by plane, two days after the accident and were taken down to Kwajaleirr 
Atoll where we had a large Navy base. We arriver! on the scene about 
eight days after the accident to carry out the extensive examinations. 

When they arrived they were quite contaminated, particulariy their 
ha,ir, and we had great difficulty in getting them decontaminated. 

Figure 5 shows the people out in the lagoon at Bikini with soap and 
detergents, cleansing themselves. In many cases we had to cut off 
their hair because of the coconut oil holding in contamination. We had1 
to take their clothes away from them, and some of the women on 
Kwajalein gave clothes to the hlarsha!lese women to wear. It was quite 
a sight to see them walking around barefooted in Fifth Avenue types of 
clothing. 

FREMONT-SMITH: No pictures of that? 

CONAHD: Unfortunately 1 didn’t get any pictures of that. 

None of them ciied. After the akin burns healed, etc., we moved 
them south to another island temporarily because itongelap Island was 
too hot at that time fcr them to move back. The Utirik people, howevler, 
were moved back during this ;nriod since Utirik Island had a very low 
degree of contami lation. 

Figure 5. Monhollese t&ing in lagoon at Kwojalein in Mowh 1954, to decon- 

tomina~o skin and hair after fallout contamination. From R. Comrd. 
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Ia 1957, rurvcys of Rongelap showed that the Island war safe then 
for the return of the people even though it still had a low level of con- 
tamination. Figure 6 shows the new village that was constructed for 
them, which is far superior to the village they previously had~. 

FREMONT-SMITH: Did they like it? 

CONARD: They liked it very much. 

FHEMONT-SMITH: This is unusual, 
something that’s been made for them? 

isn’t it, to have people like 

CONARD: They had a hani in planning it. 

FREMONT-SMITH: That makes the difference. 

CONARD: Yes 

Now, to go on. In regard to the lingering radioactive contamination 
of Rongelap,we have carried out extensive studies of the radio-ecological 
situaltion and I may say more about this tomorrow. Later I may also 
comment on some of the psychological reactions ta receiving compen- 
sation from the U.S. Covernment, about ~11.000 per exposed person 

Figure 6. Rongelap village to&y. From R. Conord. 
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for injuries sustained. This has made them very happy, I might 

add. 

DUNHAM: What do they buy with that money? 

CONARD: Motor boats, things that they get out of the Sears- 
Roebuck Catalogue and other things. We’re just hoping that they 
are going to spend it wisely. So far they haven’t gone too wild with 
the spending. 

DUNHAM: Does each one have an account? 

CONARD: The Bank of America came in there and they have de- 
posited their money there in moct cases. In a few cases they wouldn’t 
put their money in the bank, but a lot of them are living off the interest 

of their bank accounts. 

WOLFE: When we tried to go out there with the ecological group 
the Commissioner was very greatly disturbed for fear we would break 

up their way of life. I don’t know of any better way to break it up 
than to give each one of_ them $11,000 to buy motor boats and things 
like that. 

CONARD: It way being broken up before that, though. The on- 
slaught of Western civilization was rapidly coming into these islands, 
and in the other islands it’s also evident-not just in Rongelap. where 
they have this money. You can see signs of advancing changes due to 

American influence all the time. 

I would now like to discuss the acute effects of exposure on these 
people; first, the whole-body gamma penetrating radiation effects. 
Just to refresh your minds, you will remember that human beings 
respond with various syndromes of effects related to dose received. 

(See Figure 7. ) The most acute syndrome, of course, is *-alled the 
central nervous system syndrome , aa depicted in th:, upper left-hand 
part, associated wits doses greater than 3000 and 4CO0 rads. Pre- 
dominantly one sees ataxia and disorientation, signs of brain insolve- 
ment. and life is, indeed. very short for these people. Then with 
smaller exposure (above about 1000 or 1500 rads) we have the gastro- 
intestinal syndrome, so cnmed because signs of. nausea, vomiting, 
diarrhea and dehydration rtiated to the gastro-intestinal tract dominate, 
and the individual uscally dies within a matter of four to nine days 
from acute dehydration and other eifects. The bone marrow syndrome 



SE:SSION III 

RADIATION SYNDROMES 
I __I I I I I 1 I 

_ 

-.._ __ _-. _ ._ ._ ________ -- - -__.______. _ .-- . 

--. \ 

Figure 7. Radiation syndromes (schematic presentation). From R. Conord 
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or the hematological eyndroms is that which occurs following doses 
in what we call the lethal range. Of course, we really don’t know 
wh.at the lethal range is for man, but it is guessed roughly to be be- 
tween 250 and 450 rads. Owing to the effect on bone marrow, the 
reduction in the blood cells results in infections and the develop.nent 
o; bleeding results from the blood platelet depression. and death 
mry rerult. 

Then, of course, if there in recovery from these acute effects, 
there is the possibility of delayed cftects of radiation occurring, such 
ah. leukemia, cancer nnd many other posrrible late effects. 

MILLER: I jurrt *canted to mention that the figure makes no men- 
tion of cataracts, the intrauterine effects of radiation and the possible 
genetic effects. 

CONARD: It isn’t meant to include 
8yndromer. 

FREMONT-SMITH: It also doesn’t 

organ eftcctr. only the major 

say anything about the central 

nervous rystem effects of low level radiation which you remember 
the Russians had always c!aimed were so and which we have always 
denied until we recently confirmed it at the Naval Radiological Labora- 
tory. 

CONARD: All these ryndromer overlap and there are many effects 
in each of. them. 

FREMONT-SMITH: I wonder whether there is anything in this group 
of people in terms of behavior which show that they had any of the low 
level radiation effects 011 the central nervous system, which apparently 
ott the level of complex behavior patterna, conditioned reflexes, and so 
forth, are now recognized PO be so? 

CONARD: We did not observe any, Frank, and at that time we didn’t 
13.0 into renritive means of testing this sort of thing. We had many more 

important considerations. We didn’t know whether they were going 1.0 

live or die, or whether we were going to have to requeet a hospital e’hip 
to take care of them and that sort of thing. 

FREMONT-SMITH: Yes. And at the time we were also denying it 

exirted. 

CONARD: We weren’t. 
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FREMONT-SMITH: I mean as a government we were. 

CONARD: Yea. 

Figure 8 ehows the characteristics of the hematological syndrome 
with nausea and vomiting occurring early followed by rapid depre,eeioo 
of blood elements reeulting in a critical period at the nadir where 
infection and bleeding may be serious results. Hopefully, then the 
bone marrow will start producing sufficient blood cells to bring about 
survival; if not, death will ensue, 

In the case of the Marshallese, they suffered from the early ef- 
fects of radiation. Three-quarters of them became anorexic (lost 
their appetites), some of them vomited and a few had diarrhea. This 
occurred over the first two-day period and cleared up after that. 
When they arrived at Kwajalein they seemed to be perfectly healthy. 
The Japanese fishermen also went through an early period of fatigue, 
headache and anorexia, nausea and so forth. 

EISENBUD: I think there’8 one intrresting point which alro seemed 
incredible to Wright, but the first dispatch that we get following the 
evacuation reported that the natives were seasick and nauseous. 

OAT8 AFTER LIPo5Uac 

Schematic gmph showing mojor blood changes and clinic4 

signs for radiation doses where survival is possible (200400 

mds). From R. Conord. 

Figure 8. 
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CONARD: Were seasick? 

EISENBUD: Were nauseous from seasickness. 

CONARD: Yes, I think that was the original interpretation, but 
it soon became apparent that none of the Alinginae, the other group 
that received less exposure, showed the sickness and since cmiy 

the heavily expose Rongelap group showed rhs sickness it was a?- 
parent that it was radiation-induce.d. The blood elements showed 
considerable depression, down to one-half and more below normal 
levels, but, fortunately, they didn’t get low enough in the Marshallese 
people to cause any real evidence of infection or bleeding; we used 
Ino specific treatment and none of them showed any signs of acute 
radiation sickness as such. 

In the case of the Japanese fishermen, some of their blood ele- 
lmentu dropped even lower than in the Marshallese, indicating perhaps 
a higher dose in some of them. But I would not say, looking at the 
blood wcrk. that any of them received greater than 500 rod because 
the depression didn’t seem to reach levels that would substantiate that. 

EISENBUD: What allowance can you make, Bob, for the fact that 
they received a dose over a I4-day period? 

CONARD: I agree that that certainly would moderate the effect. 
But most of the dose that the Marshallese and the Japanese fishermen 
received occurred during the first 24 hours, I would say wet half of 
it, and *o it was really more in the acute type of ex;>asure classifica- 
tion. 

There was a slight weight loss in quite a few of the Marshallese 
people and we were not sure whether that wa.+ due to their radii;tion 
exposure or to the fact that they had a change of environment and 
were eating different types of food, although they seemed to eat it with 
great relish. The Ja wnese. as I mentioned earlier, were given multiple 
transfusions over a number oi days soon after they arrived in Japan, 
and shortly thereafter quite a few cf them developed infectious hepatitis 
and jaundice and then, oi course. one fisherma. died in Sep(ember. 
It would seem to most of us in this field that his death was most likely 
due to the blnod transfusions that he had received. 

DUNHA.M: His petiphera! blood picture just about returned to nor- 
mal in July. before he died. The jaundice came on at about that time 
and he died with essentially a normal blood picture. At least the total 
count was in the normal range. 

” . 
. 
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CCNARD: Yes, that is so. 

FFLEMONT-SMITH: That would fit. 

CONARD: But the Japanese have made quite a bit over the fact 
that this liver disease might be radiation-induced, which is not at 
all agreed to. 

Now, to turn to the skin lesions. The Marshallese had symptoms. 
of itching and burning durihg the first 24 to 48 hourn. This fallout 
mate.rial clung to the skin as a white frosty dust and it was very dif- 
ficult to‘remove. . 

FREMONT-SMITH: Do you know why it would cling to the skin? 
Why ‘was that? 

CANARD: As you know, in thin climate the perspiration made it 
cling and it got caked into the skin, I think. 

Ninety percent of the people developed these so-called beta burns 
beginning about two weeks after exposure. These lesions were first 
characterized by pigmented skin , increased pigmentation, parchment- 
like thickening of the skin and gradual desquamation; the epithelial 
layer shed and a nonpigmented area was left beneath. In some people 
the burns were deeper, as evidenced in the nept few figures. 

Fiigure 9 shown one of the boys who wasn’t wearing much in the 
way 1~ ’ clothing and had multiple superficial lesions of the skin. 

EISENBUD: What’s the time of this one, Bob? 

CONARD: That was between two and three weeks. About thrl- 
weeks, I believe. 

DUNHAM: April 16th. 

CONARD: That was quite a bit later. These first appeared on 
many about two weeks after exposure. 

Figure 10 shows “beta burns” of the feet. Figure li shows the loss 
of hair, which occurred in about 90 percent of the children and 40 per- 
cent of the adults, and which was usually spotty in nature. The rc were 
usuilly beta burns on the scalp in the areas of the epilation. 
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Figure 9. Numerous ruperificial ‘btto burns” of the skin of a young boy 

who was weoring little clothi,; at the time of the exposure. 

From R. Conord. (Courtesy Annals Int. Med.). 

. 
Figure 10, “Beta burns” of the feet. From R. Conord. 

- . . . 
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Figure Il. Epilotion in the ter.rporgl orea of the scalp of CC young girl. 

from R. Canard. (Courtesy Annals Int. Med.) 

WARREN: Is some of this because they slept on the satid Jithout 

a pillow? 

CONARD: Since the epilntion was distributed over *he head, no 
more ,so on the back of the head, ! don’t think that this \ 1s a factor 

. . 
D013SON: Rob, vou spa-e this morning about the caustic action 

of the faltout s there ant. cvitlence that thts playad a sign:fl,:ant 
rol<s? 

CONARD: I think that it might have aggravated the burns. It \:‘as 

caustic and w* know that the caustic chemicals in combinatiqp .<ith 

radiation will enhance the effects of radiation. So. it’s enti:ely pos- 

sible t.hat this ma!erial did rnharlce the severity of the .-sions. 

DUNHAM: There was nothing to see for ten d;y: at al!. The skin 
looked1 perfectly good. 

CONARI): Yes. We didn’t set any erythcma, even. 

EISEADUD: Did anybody measqre the pH of this material? 

. 

--I .- -- 
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CONARD: Yes, I think that’s been done. That’s the reason it was 
declared to be highly alkaline. It was incinerated cural. calcium car- 
bonate, calcium oxide. 

EISEKBUD: Excuse me. I didn’t see how it could have helped, as. 
surning it was calcincd initially. It was in intimate contact with wator 
quite a long while bcforc it actually fell out. It would seem to me if 
it was calcined it would be hydroxide. This is an interesting specu- 
lation and it’s a really intoresting point which I hadn’t given much 

credence to. I was hopeful that someone had done some work on tIhis. 

It’s too late. 

DUNHAM: There are no notes by the medical personnel about skin 
lesions and fdr ten days after we got there we saw none. 

EISENBUD: The normal humidity of the atmosphere in tnat part 
of the world 1 shouid think would reault in conversion of the oxide. 
Apart from that, this whole fireball sucks up enormous amounts of 
water which eventually cool the fireball; and then there are rainfalls. 
It just seems incredible to me that calcium oxide could persist for four 
hours in that atmosphere, in this case seven hours, but this is just 
speculation. 

BUSTAD: I think Chuck Dunham’s point is quite a critical one in 
this case, in that a radiation burn wit\ show up after a considerab!e 
period of time during which thcrc may be no manifestation of injury. 

CONARD: Yes. This is characteristic of radiation burns, that 
there’s usually a lag after the burn before the Lesion shows up as con- 

trasted with thermal and chemical burns. 

WARREN: A chemical burn would come within a few hours. 24 hours 
or 80. 

BUS” \D: Yes, except with radiation you may have had a transient 
erythema wtthin a few hours. In comparative studies on small pig,9 
using beta particles we observed a transient redness which disappeared 
within the first 24 hours. 

CONARD: Yes. This was true of the .Japanese fishermen, too. 

BUSTAD: In the light-colored swine, injury would be manifested in 
14 to 21 days. 

-. ___ _ 



SESSION III 113 

TAYLOR: Are there any other examples of beta burns to human 

beings besides the Bikini ones? 

CONARD: Yen, there are quite a few. 

TAYLOR: Are these reactor accidenta? 

CONARD: “Beta burns” have been reported in persons carelessly 

handling fission products (Reference 121 and from exposure to other 
radioactive sources (References 13 and 14). 

LANGHAM: There are hundreds and hundreds of examples of burns 

of human skin. 

DUNHAM: Lowry had a case. 

They have been reported by dermatologists and cancer therapists. 

F,ISENBUD: Could I ask one question about thia lye. Isn’t coral 

calcium silicate? 

DONALDSON: No. There’s very little silicon. 

It’s calcium carbcnate. 

WARREN: You might have flakes of calcium oxide or hydroxide 

which could burn a moist skin. but a very dilute lime water has been 

used aa a soothing solution for burns. 

CONARD: There are about 15 cases in the Rongelap people that 

atill show some residual pigmentation and scartiing as a result of the 

burns. The Japanese fishermen had some rather severe beta burns, 

particularly on the har.d with which they were handling the fish lines 

between the thumb and the index finger. One area that was heavily 

involved was on the crown of the head. They frequently wear a hand- 

kerchief abound their head and the crown of the head was exposed. 

The belt line was a frequent site of involvement. (See Reference 15. ) 

BRUES: Dr. Tsuzuki told us that the older fishermen had more 

damage to the skin of the head because, in general, they didn’t wash 

their hair as often as the younger fishermen did. 

CONARD: That’s interesting. 
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From the Marshallese experience we learned about certain factors 

that influence the development of “beta burns. ” The Americans on 

Rongerik recognized the danger of the fallout and immedtately went 

indoors in their Butler buildings. They took showers and changed 

clothes. As a result their skin expoaure and internal exposure was 

minimal compared to the Rongelapese. The older Rongelap people 

who stayed indoors and others who went wading and swimming had 

fewer skin burns. A single layer of cotton clothing was proved to be 

sufficient to protect the skin. 

The internal absorption of the radioactive materials produced no 

acute effects that we could observe. They had three millicurier of 

fission products that were calculated ta be in their gut but this pro- 

duced no effect that we could see. 

Probably the strontium and radioicdine are the most serious of the 

radioisotopes that are present in this acute fallout situation. 

DOBSON: Excuse me, Bob. !iow many millicurica did you estimate 

they had itithe pt? 

CONARD: Three. 

DOBSON: Three? 

CONARD: Yes, three. 

TAYLOR: Was that probably by inhalation? 

CONXRD: Mostly ingestion. The particle size of the fallout was 

too large for optimum absorption into the alveoli of the lungs. 

UPTON: Do you wish’to imply that there were not depressing ef- 

fects on the marrow from internal contamination. Bob? 

CONARD: Yes, I feel that’s true, since I think it was calculated 

that the dose over the whole period of time that the Marshallese re- 

ceived to their bones was in the order of slveral rads-something 

of that nature. 

UPTON. Surprising. 

FREMONT-SMITH: Why does it surprise you? 
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UPTON: I’ve been apparently laboring under a wrong impression 
for many years that the internal dose to the marrow was higher than 
you say it is. Bob. 

TAYLOR: Is that from concentration of strontium-90 in plants? 

UPTON: Just total fission product intake from one source or 
another. 

ELSENBUD: Are you talking specifically in these cases or in 
general? 

UPTON: No, the Rongelap cases. 

WARREN: They weren’t there right along to eat local food or get 
exposed internally. 

CONARD: The actual body burdens of atronfium-90 that had ac- 
cumulated over years for the Rongela;, people amount to about 5 per- 
cent of the MPC for adults and ten percent for children. 

EISENBUD: The Japanese fishermen lived at sea for 14 days in 
very intimate contact with fallout. It’s quite a remarkable thing 
that Koboyama had, I believe , when he died, 2 millicuries of strontium- 
90 per gram of calcium in his bones, which is about 20 percent of 
what children have today. I mean it’s a small dose. I think that one 

of the comforting things that came out of thie experience is that the 
human body in close contact with surface contamination apparently 
has better defenses than we had anticipated against absorption of at 
least the less soluble components. 

Now, the iodine did get in; as Bob indicated. 

CONARD: We felt very encouraged about the whole internal situa- 
tion. To be honest with you, we were misled. We felt that the in- 
ternal situation was far less of a hazard than any of the others and, 
of course. we still do, but we certainly did underestimate the hazard 
of the absorption of radioiodines, as you’ll see in a few minutes when 
I get into that aspect of it. 

WARREN; Wouldn’t the radioiodine bc in gaseous form and inhaled 
rather than ingested, and wouldn’t that be why the concentration could 

have been higher? 
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CONARD: They must have inhaled some from the cloud as it 
passed over but the majority of the radioiodine absorbed probably 
came through contaminated drinking water since’it rained the night 
of the fallout. Moreover the people were on water rationing, every- 
one receiving about a pint a day including the children. So most of 
it was in the drinking water. 

WARREN: Yes. It would be scrubbed out in the rain. 

CONRAD: So, during the years the Marehallese people have 
remained generally in good health and we have not seen any illnesses 
or any deaths that we could directly relate to the radiation eifectr 
except for the thyroid situation which I will come to shortly and the 
one death in the case of the Japanese fishermen. They have been 
healthy over the years. 

As ,far as mortality is concerned, 15 dcathr have occurred among 
the 04 in the most heavily exposed group, which represent about 13 per 
thousand, and this is compared to abait 8 per thousand in the Marshall 
Islands .as a whole. So we do have some increase in mortality but 
whether this is significant in such small numbers it is difficult to say. 
We have a greater number of older people in the original Rongelap 
group also. 

As far as malignancy is concerned, there have been two cases of 
cancer in the exposed group plus one case of cancer of the thyroid. 
So we have to keep an open nlind as to whether we will eventually have 
an increased incidence of cancer. Again, &he numbers are small. 

As far as the skin is concerned, the only late effect that we have 
noted in the Marshallese is in the appearance of moles. benign nevi, 
in the areas that were more heavily irradiated. 

Figure 12 shows some of the moles that have developed in the 
case bf one woman wiro had fairly clear ulcerations on the side of her 
neck early after fallout during the acute period. Figure 13,shows 
residual scarring resulting from a severe “beta burn” of the ear. 
Figure 14 shows a curse of one of the Japanese fishermen. I took this 
in Japan four years ago. It rhows an area of permanent alopecia. The 
Marshallese hair all regrew except that in one case there was a slight 
alopecia, but in the Japanese fishermen there are two cases that still 
show some degree of alopecia, that is, a permanent bald area from 
the radiation. Some of the fishermen had “beltline” lesions with some 
degree cf blood vessel dilatation (telangiectaeia). 
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Figure 12. Benign nevi (moles) that devel- 

oped 8 yeati ioter in orea of 

“beta burns”. From R. Conard 

(Courtesy Annajs Int. Med.) 

Figure 13. Scarring of ear from, “beta 

bums”. From R. Conard. 

Figure 14. Permanent alopecia in Jdpanese fisherman. 

From R. Canard. 

\ 
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Sow. a more serious finding in the hlarahallcse was that over the 
years the children, particularly the boys exposed at less than 12 years 
of age, have tended to be somewhat stunted in growth, have shown some 
lag in growth and development (Reference 16). We have carried out 
numerous growth mcaeuremcnta and x-rays for bone growth, and so 
forth, and this finding has become apparent. 

Figure 15 shows a comparison of bone age in some of the males. 
The dotted line represents the exposed males compared with the un- 
exposed males on the left. and on the rig:tt the females. The base 
line represents the American standard. The Marshailcse tend to be 
somewhalt smaller.‘than American standards. Shortly, I’ll have a 
little more to say about this lag in growth in the Rongelap children. 

We halve carried out blood work every year, of course, and Figure 
16 shows that there’s been a slight lag in complete recovery of the 
white count and platelet count up until about Il.years after exposure. 
The straight line represents the unexposed control population. 

We ha.ve carried out numerous aging studies to see if we could de- 
tect any premature aging effects and we haven’t seen anything along 
that line.. 

Life shortening has not been apparent in these people from this 
limited study. 

Fertility based on birth rate has shown that about the same birth 
rate has existed in ‘the exposed population as compared with the un- 
exposed ipopulation. They’ve had about 70 babies and these babies on 
the whole appear nobrmal. We haven’t seen any greater incidence in 
the congenital defects in tht babies of the Rongelap exposed as com- 
pared with the unexposed. 

Whether there was an early stlrrility or not, we do not know. We 
did not test it, af course. It probabiy did occur during the early 
period. The Japanese fishermen showed quite a drop in sperm count 
which lasted for three years. but since that time they’ve had chilaren 
repeated1.y and recovered their sperm ccunt. 

During the first four years the exposed women showed some increase 
in miscarriages and1 stillbirths. About 41 percent of the births during 

that period ended in nonviable babies compared with only 16 percent in 
the unexposed group. 
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Figore 15. Comparison of skeletal age and ch~lagical age 

(1961 and 1%2 pooled &to). From R. C-d. 

MPRESSION OP BLOOD ELEMENTS IN RONGEW PEWLE 
WCRCEMT #PRESSION COMPARED WITM Mluct Qulm Q 

UNEXPOSEO PCOPLL I 

. 
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Figure 16. Depression of blood elements in Rangclap people. 

Percent depreuion compared with overage counts 

of unexposed aeople. From R. Conard. 
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Ex.tmimation of the lens ior possible opacities has not revealed any 
cvidctrcc ‘of radiation-induced opacities of the lenr. Remcmbc r, of 
course. that the Marehaltcre didn’t get neutron radiation, which has 
a much hi,ghcr RRE for opacity than gamma radiation. 

WC haven’t carrimed out nny specific studier of genetic effects, par- 
ticularly in view of the generally negative tcrult of’ the studies of 
Neal and Schull (Rcl’crcncc 171 and others in Japan. I’m oure there 

must be aln incrcarc in the mutant pool of these pcopk and we have 
seen evidence of chromoaomc damage in the peripheral blood ccllr. 
We have cultured their blood and iound an increase over the normal 
in the number of ch.romoromal aberration.. 

FREM.ONT-SMITH: Were there persistent? 

CONARD: Yes. This was ten years after exposure. 

FREMIONT-SMITH: You don’t know what they were carlitr? 

COIURD: .We didn’t test V\cm earlier. 

MILLER: More than the Hiroshima survivors? 

CONARD: Yes. I was going to iay that alro in the Hiroshima sur- 
vivore and in the ia,panare fishermen there’s been a persisting in- 
crcared level of ch:romosomal aberrations. So I suppose wc would 
have to expect that there are genetic mutationsthat exist in these 
people. Perhaps Bill might say something about that. 

FREMONT-SMITH: At least in the blood cells. 

CONARD: Yes. 

FREhlONT-SMITH: We don’t know whether they arc opcratinq in 
the genes. 

CONARD: I rhosuld imagine there would bs some incrcare in gencrai 
somatic mutationu. 

FREh,IONT-SMlTH: All right. I thought you meant the genetic mu- 
tations. 

CONARD: And also in the genetic. ’ I 



SESSON III 

PBEMONT-SMITVI: The genetic, too. 

EISENBUD: What’s known about consangrlinity in this group’? 

CONARD: This is a good point. Wc’vc gone into that a.4 it turns 
out that thcsc people probably do have a somewhat greater degree of 
consanguinity than WA? do, but in the exposed group we cncckrd the 
number of first-coushy marriage-s and second-cousin marriagea and 
this sort sf thing and foul:d that actually they had a lower rate of con- 
sanguincour marriage than occurred in a comparison popu\atinu. 
.Thir also has bearing on growth and dcvclopncnt because the children 
of consanguineous miarriagcs arc known to bc scmcwhat rctardcd. 

SCHULL: It might alao have a bearing on the finding al increased 
pcrccntagco of abortions. if the latter reflects immtnoicgi.: incom- 
patibility Ibctwccn mother and fetus, fewer abortions ;oulJ bc ex- 
pccte-l among the prcgnancics of consanguineously mar? red individuals 
than among those of unrelated spouses. 

EISENIBUD: 1 don’t ace how they csr get away frt, n their cousins 
on a small island like that. I don’t :?irrk they arc comp!ctcly inbred. 
Do th#.y m.ix up much with the other islands? 

CONARD: Yes, there’s quite a bit of communication with other 
irlonds and people ciomc in and bring in fresh blood! [Laughter] 

F’REMONT-SMITH: You mean sma!l transfusions? [Laughter] 

ROOT: I had heard that they had a low birth rate and that’s why 
the custoxn of adopting other ch;ldrcn into families had arisen, 

CONAIID: !t may be true’ from the point of view of infant mortality 
which up until more recently has been quite high, but now we have 
brought in better medical care , and so forth, and the infant mortality 
is greatly reduced. Bu’ thev do adopt children. toe. 

Now I would like to discuss the most serious finding in the 
Maruhallesc, that is the development of the thyroid abnormalltics. 
‘Jntil 1963 we had thought that there people had normal thyroid 
glands. WC had already detected this lag in grouih and development 
in exposed boys and we really didn’t have any explanation for it. We 
carried out numerous thyroid tests and so-called PBI (protein-bound 
iodine) tests of the ‘blood, which arc good indications ofthyroid activity, 
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and we found them to be normal. However, since that time,’ as an- 
aside, we have discovered that these people have .a peculiar protein 
in the blood, an icdoprotein which is quite high and no doubt gave us 

‘false levels of the PB1 readings earlier, and this may have thrown ua 
off the track. 

DUNHAM It is true of all hiarshall Islanders? 

CANARD: Yes. 

DUNHAM: I see. 

CONARD: Four years ago we first noted a thyroid nodule in a 12- 
year-old girl andsince that time there have been increasing numbers 
of these abnormalities until now we have 19 cases of thyroid abnor- 
malities; 17 people with nodules and two boys with completely nonfunc- 
tioning glands, that is, a hypothyroid situatipn (Reference0 9, 18, 19). 

WARREN: Myxedema’? 

CANARD: They had signs of myxedema. yes.. They were the two 
most dwarfed boy.s in the village. 

FREMONT-SMITH: ‘Were these thyroids that were destroyed or 
never developed? 

CCNARD: Presumably destroyed. 

FREMONT-SMITH: How old were they?. 

be 

CONARD: They were at the age of 15 to.18 months, which seems to 
a critical age for children, 

FREMONT-SMITH: When they were exposed? 

CONARD: Y4?S. 

MILLER: Was there any other child in that age range at the time 
of ex;>osure ? 

CONARD: 
range. 

There were several in the one-to,-three years of age 
. 
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ROOT: They would be closer to the ground radiation 
a bigger dose, wouldn’t they-in addition to the fact that 
relf in smaller? They would be at the level 3f the most 
tion. 

123 

and would get 
the organ it- 
intense radia- 

CONARD: That’la true. That probably increased their whole body 
dare somewhat, but this would be negligible compared to the incaease 
in the abuorption of radioiodines into their glands, andthat is the 
biggest factor by far. In other words, 700 to 1400 rad radiation came 
from radioiodine absorbed compared to only 175 of whole-body radia- 
tion, and if you want to assume that the children were getting a little 
more, you might inlcrease it to 200 or 00. 

ROOT: They would be crawling around at the age OS I5 months 
probably. 

CONARD: Yes. 

FREMONT-SMXTH: Would their thyroids be in a rtage of develop- 
ment where they would absorb a greater percentage from a given dose 
of iodine? 

CONARD: I thin:k it”s arrumed that their glands absorb an n.uch &I 
the adult,, but being rmaller, the same dose ir distributed in a smalltr 
gland. 

BREMONT-SMII’H: Right. So this means per gram of gland they 
were absorbing more. 

COWARD: Right. They were getting a higher dose. 

BRUES: Is there also a .poesibility that the thyroid in these children 
would be closeenough to the skin that the beta dose would be greater. 
or at least would be appreciable while not as appreciable in the adult? 

CONARD: We didn’t feel that that was the case, Austin, because 
the beta radiation warn so soft that it was attenuated in only less than 
a milliliter of the s:kin. 

CASARETT: Bob, were these nodules appearing in relation to the 
onset of pubescence in most of these cases? Could the pubescence 
period and the endomcrine disturbance associated with it be a stimulat- 
ing factor in the production of nodules at the time they did appear, 
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which is apparently about ten years after the exposures 
case? 

for the first 

CONARD: That’s right. I think that’s very likely to be the case, 
that most of these children were going into adolescence and there wae 
a greater requirement perhaps on the thyroid due to increased meta- 
bolism and this could put a greater strain on the thyroid, and then they 
began showing the effects of a hypothyroid state. 

Table 3 shows the distribution of cases: “R” represents Rongelap, 
“..\” Alinginae, “U” Utirik, and “C” control. Here in the first four 
groups we have children less than ten years of age. You will notice 
that in the Rongelap exposed group there were 19 children that re- 
ceivcd a gamma dose of 175 and a thyroid dose of 714 to 1400 rads. 
We found on the last survey another thyroid nodule, so we have 84 
percent instead of 78.9. The incidence in the Alinginae group-six 
children, none; Utirik-40 children, none: and the control children- 
61, none. In the Rongelap adults there were three nodules in thz 36. 
The Alinginae adults had one nodule , which was not typical of the 
other radiation-induced cases. You can see that in the other popula- 
tions there was only a small percentage of nodules and most of these 
were in older peoplie which appears to be s normal incidence. 

table 3. Thyroid nodulrr (it&&q hypothyroidism) in M~nhollaw 

populations. 
-- 

* 

R 

A 

U 

C 

.R 

A 

U 

C 

-- 

&l@ 
it Expovurc 

< IO 

< 10 

< 10 

< 10 

> 10 

>lO 

>I0 

710 
-- 

No. in 

Group 

19 

6 

40 

61 

36 

8 

59 

133 

-- 

Gotnmo 
Dow (todrj 

175 

69 

14 

0 

175 

69 

14 

0 

Estimated Oh 

Thytoid Thyroid 

Dose (I., rods) Nodules 

700-1400 84.2 

275 - 550 0.0 

55- 110 0.0 

0 0.0 

160 5.5 

55 12.5 

15 3.4 

0 2.3 

~=Rotqelap; A=Ailingnoe; WJtirik; C=lJraxplcd) 

a. 
-_- . 

. 
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Eleven cases were operated on, nine children and two adults. 
Figure 17 shows the nodules at surgery. Note the hemorrhagic 
nodules. It turned out at surgery that practically all of these glands. 
had multiple nodules whereas at the clinical examination we had only 
been able to feel one or two; at surgery in most cases the glands were 
pretty well shot with nodules. 

FREMONT-SMITH: Does this mean that a lot cf other cases where 
you didn’t feel anything also probably had multiple invisible nodules? 

CONARD: Yes, it’s quite possible that we were unable to palpate 
minute nodules in Some cases, 1 can’t deny that. 

FREMONT-SMITH: Yes. 

CONARD: Figure 18 shows one of the glands in one of the children 
that was sliced up just to show you the consistent nature, the multiple 
nature, of these nodular changes in the gland. 

WARREN: Is that pigment or extravasated blood? 

CONARD: A lot of that is hemorrhagic blood pigment. The histo- 
logical examination of these nodules showed that they were all benign; 
they were of the type usually seen with iodine deficiency but, of course, 
we know that on Rongelap there’s no iodin. deficiency. The iodine 
level in the foods is .iormal and the urinary excretion of iodine, 
checked in quite a few of these people, has bee.n within the normal 
range. Furthermore, we don’t know of any goitrogenic foods on the 
Ialand. Theevidence seems~overwhelming that this is a radiation- 
induced phenomenon in these people. 

.There was one case in a 40-year-old woman in which the nodule 
was malignant. Now, one can argue that this may be just a normal 
occurrence. A lot of peo.ple believe,that cancer. pf the thyroid is 
not easily produced by radiation exposure. but,certainly in a small 
group like thin heavily-exposed one it has to be considered as a 
possibility;anyway. 

MILLER: You said that there is overwhelming evidence that this 
is radiation-induced. You didn’t mention yet that part of this evidence 
is observations made in other radiation-exposed groups. 

CONARD: Yes, that is certainly true. 

- 
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Figure 17. Benign thyroid nodules at sugery. Arrows 
point to nodules. f%om R. Co~rd. 

. 

Figure 13. Sectioned thyroid gland showing multinodulor, cystic and hemar- 
rhugic nature of the gland. The nod~es were benign. From R. 
Conard. (Courtesy New England J. Med.) 
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BWSTAD: But in spite of these high levels the only damage that 
was observed in the fish irom the radionuclides was in the thyroid. 
wasn’t it? 

DONALDSON: Yes. 

BUSTAD: Now, do you have any later results than that of Gorbman 
(Reference 38)? I think you lined him up to come out and study these 
and he did describe pretty serious thyroid damage in some of these 
fish. 

DONALDSON: Yes. 

BUSTAD: Have you run across any fish in later times in your 
collections that might have manifested thyroid neoplasms, say? 

DONALDSON: I think so. 

BUSTAD: Because the stage was set for it, sort of. 

DONALDSON: Yes, the stage was set. 

BUSTAD: Or couldn’t they compete? Is that it? 

DONALDSON: We have looked diligently over the years but we 
haven’t actually seen or found fish that we could say were specifically 
killed by thyroid damage or damage from radioactivity to other or- 
gans or tissues. There’s‘s complex situation here as far as the fish 
are concerned. No matter what the radiation levels are, no matter 
what the peripheral problems are, the “cleanup squad” moves in al- 
most immediately and removes the incapacitated fish. This means 
that a fish that is just slightly weakened or disabled is removed 
within minutes, at least within an hour or so. Sharks move in and 
scavenge these places with great regularity. If it isn’t the sharks, 
then it’s somo of the other predaceous forms. Thus, one’s chance 
of actually finding or seeing a fish or an aquatic animal that has radi- 
ation damage would be very remote. 

AYRES: Are there any top carnivora chat might survive. like 
sharks themselves, even if they are somewhat damaged? 

BUSTAD: The problem there, as far as radioiodine goes, is that 
they show the lowest concentration. They’re not really getting very 
much radioiodine compared to herbivorous animals. 

. __._ _ -__ __ . __.-_.--. -._ -. __---_. _.--._. .-- ._-- -. -. --. 
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WARREN: Per body mass. 

AYRES: You mean the concentration phenomenon doesn’t extend 
right up to the top? 

WARREN: What he’s saying is that there isn’t very much of tne 
radioiodine ingested with any one fish because the thyroid is so smai1 
in terms of the body mass of the shark. 

AYRES: So peak concentration is found in the lower forms then? 

BUSTAD: That’s right, and the radioiodine may destroy the thy- 
roid or severely damage it and by then there will be no radioiodine 
left. It leaves the thyroid due to physical decay aild biological turnover. 

DONALDSON: There’s another difference. The physiology of the 
shark is quite different from that of the bony fishes. 

BUSTAD: But we have to admit, I think, that many of those fish 
that Gorbman picked up down there relatively early manifested severe 
thyroid damage but were probably not compromised from the stand- 
point of your cleanup squad. I mean he got there before they were 
appropriate subjects for the cleanup squad. 

AYRES: Are there any turtles in the area? 

DONALDSON: Turtles are not gregarious animals. They just 
don’t like to have people around. They are there, true, but when the 
4,000 or 5,000 members of the test group descend on the place, the 
turtles go elsewhere. 

The turtles are back at Bikini now that the test group has departed. 
I hope we can-if the Chairman ~111 allow us to-take a look at a film 
showing how the place looks now. 

WARREN: I think we’ve left a little dangling in the discussion. 
You said the plankton have a diurnal change in depth, whatever their 

. location. Does it occur in the atolls where the depths may be 200 or 
250 feet or thereabout, as well as in the open ocean? The shallow 

waters you mentioned were meant to be the shallows, weren’t they, 
at depths of 15, 20, 30 feet? 
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DONALDSON: In the lagoons of the atolls the plankton comes up 
on the shore at night. It’s carried in the surface layers. The waves 
bring it up on the shore. 

WARRZN: And the circulation of the water in the atoll is down- 
wind on the surface and when it reaches the other side then there’s 
a return by the deeper currents, with considerable upwelling of 
cooler water on the upwind side. This is the deep circulation that 
you mentione?. 

DONALDSON: In part. 

WARREN: In part it leaks out into the ocean on the other side, 
too. 

DUNHAM: How deep is an atoll? 

DONALDSON: Most atolls arc from 180 to 200 feet deep. In a 
living atoll, this seems to be about the growth limit. They grow into 
the wind, toward the east, since the prevailing winds are from the 
east. 

CONARD: But you get a lot of coral heads, don’t you? 

DONALDSON: Yes. there are localized anes. But the coral heads 
are so spaced that they get food is it comes in with the currents. 

ROOT: Was the species of algae you mentioned a heavy purple 
seaweed with a strong iodine taste? 

DONALDSON: Yes. I’m hesitant because there are so many algae. 
If I recall correctly, there are some 170 species at Bikini alone. 
Many of them are various shades of purple and red. 

ROOT: These would be the high iodtne conce-trators? 

DONALDSON: Yes, within this whole group of algae some species 
accumulate radionuclides much more specifically than others, and 
because of this lack of uniformity of concentration, I think we must 
guard against making a definitive statement. We cannot say all algae 
do this, all fish do that, or that all corals and plants do such and such. 
It’s self-defeating to do this sort of thing, because you lose the under- 
standing that can be gained by examining all .J,f the parameters. 
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AYRES: You have indicated that manganese and cobalt are both 
taken up preferentially in sea water, which would suggest surely that 
they are unduly scarce. Isn’t that the implication you draw from that, 
that the requirements are greater than the supplies? 

DONALDSON: Yes. 

AYRES: And yet we have manganese and cobalt nodules forming 
somehow, which suggests a mystery. 

DONALDSON: Yes. 

WARREN: I think there’s one thing you haven’t touched on which 
ought to be put into the record. I think that you said, when you fin- 
ished up at Bikini, that it waa very fortunate that you had made prior 
studies because the sport rate or the genetic change going on in this 
population was much higher than had been suspected and it might have 
been blamed on the radiation later if it had not been found earlier. 
In *hat still your concept, that normally the genetic change going on 
in these atolls is quite high? 

DONALDSON: Again it’s a relative sort of thing. The change in 
the biota may or may not be great. 1 think we have to go back to the 
ilora, where we have definite. stationary organisms to study. I should 
like to refer this question to Dr. Wolfe. After all, he is the botanist- 
ecologist here; 

WARREN: Well, I thought t lails particularly were demonstrating 
this change. 

DONALDSON: I don’t know. 

BRUES: Lauren, you were talking about the concentration of some 
of these elements in particular plants and this suggests that they are 
trace elements that are essentially cleaned out of the ocean by living 
things? We see this in fresh water. If you throw a little Ps2 into a 
pond, it all disappears into living matter. In fact, that!s the major 
limiting factor, I suppose, in how much will grow. Does this happen 
in the ocean or is there plenty of ali the elements to go around? 

DONALDSON: I’m sure that there arc plenty of elements in the 
ocean, but are they available? If you suddenly make many of the 
biologically crsential ones available, they are blotted up. of cL.clrse. 
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Maybe we can use the same illustration as that of the photograph of 
Shot Oak (Figure 27) we presented a while ago. In this case, there 
was a giant cclumn from this one detonation over the north region at 
Eniwetok. The fallout from this shot came right across the north- 
western edge of the atoll. We dubbed this one “the manure spreader” 
shot, for in making the reconnaissance sweeps over the atoll we saw 
a brilliant green band inside the rim of the atoll. You could fly from 
the clear blue waters of the lagoon over this green band, which per- 
sisted for several days, and the radiation instruments immediately 
would jump several orders of magnitude. It was obvious that the 
detonation had converteda good dealof the calcium carbonate, to take 
one element, into an oxide. The oxide had dropped in the waters to 
become hydroxide. Being soluble, it was picked up in an explosion 
of plant growth. There were other elements involved in this, too. 
In other words, nutritive media dropped in the sea had stimulated a 
very great growth of plants, in which one could find the concentrated 
radionuclides responsible for the jump in radiation levels. 

Or, you can carry this still further. In the early days of planning 
at Hanford the cooling ponds were thermal coolers, as we originally 
designed them. These steaming vats had great masses of algae 
around the edge, and they still do. The algae in turn absorbed the 
radiation. At the time, there was very serious consideration given 
to a plan to simply collect the plant growths and put them in a dispos- 
al pit., since they blotted up the radiation very effectively. 

EISENBUD: Lauren, iron-55 is an interesting nuclide. I wonder, 
have you looked for iron- 55 in the fish over the atoll? 

DONALDSON: Yes. 

EISENX3UD: Have you found evidence of concentration? 

DONALDSON: Yes. In fact it was one of the most highly 
trated radionuclidee. 

EISENBUD: I would think so. 

concen- 

DUNHAM: My recollection from a visit to Bermuda a few years 
ago is that one of the marine scientists there said that iron availabil- 
ity in the waters around there was the limiting factor in perhaps the 
whole food chain inasmuch as one of the key algae couldn’t go farther 
than the amount of iron available. 
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AYRES: You mean phosphorus was not the limiting factor? 

. _-.-- 

DUNHAM: Iron. 

EISENBUD: We found, in studies of our own staff in the laboratory, 
that some of our ladies who eat tuna fish a few times a week have blood 
levels of iron-55 that are about ten times higher than the rest of the 
staff. This led us to look at the Pacific tuna, which I think was done 
ind=ct;r.l++y by the Hanford people, and they came to the same con- 
clusion. that it was iron-55 from the fallout. 

DONALDSON: Did you see cobalt? 

EISENBUD: Cot&-60? We haven’t seen it. In fact, it isn’t there. 
If it were there we would have seen it. 

TAYLOR: Is there any persistent biological sign of the testing 
still at Bikini or Eniwetok in the aquatic part of the environment, 
either in the plants or in the fish ? I mean. if you went out there now 
and didn’t use radiation measuring instruments, but simply looked 
at the plants and the fish and the birds, would you expect to be able 
to tell that there had been this very intensive exposure of the area 
to radiation? 

AYRES: Without radiochemical means? 

TAYLOR: Without radiochemical means; just by examining the 
plants and animals? 

DONALDSON: May I postpone my answer until we have a look at 
a film we produced during the 1964 survey of the islande? 

TAYLOR: Yes. 

DONALDSON: I think it will be more obvious when we look at the 
film, with the co-chairmen’s and our host’s permission, which L 
would like to shcw later on. The answer is . . . 

.\’ TAYLOR: I guess the answer is yes. 

DONALDSON: The answer is that you do not see it. 

FREMONT-SMITH: The answer is no. 

_ 
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DONALDSON: You do not see evidence of it. 

FREMONT-SMITH: I’m glad you gave the answer because the time 
to give an answer to a question is at the time it’s asked and not post- 
pone it, although it’s nice to come back to it again later and say . . . 

DONALDSON: Thank you. 
\ 

WARREN: Well, on Miller island where the blast was . . . 
. 

‘\ 

/’ 
I 

-._ 
. 

‘.. 

DONALDSON: There’s radiation, Dr. Warren. 

TAYLOR: Yes. I was thinking specificially of aquatic life because 
you said in places where the surface has really been completely ster- 
ilized, there has been a cirange, I gather, in the surface life of the 
islands. 

DONALDSON: Yes. There were very definite changes. 

CONARD: There’s some question as to whether some of the trees, 
the coconut trees, and the other plants on the northern islands of 
Rongelap, do not show some signs of genetic effects. There are some 
two-crowned coconut trees and this sort of thing, but it’s question- 
able as to whether this is really a radiation effect or whether it’s due 
to the aridity of that part of the atoll, and it hasn’t been settled. 

WOLFE: Someone has done a monograph on coconut palms. 

CONARD: Fosberg? 

WOLFE: No, Menon et al. (Reference 391. And this double crown- 
ing-he got a coconut tree in one place with 51 of these crowns and 
there hadn’t been a detonation there. So this could come about maybe 
with a butcher knife by cutting off the terminal bud; I don’t know. It 
might have been caused by radiation, but I don’t think you can say so 
definitely. 

CONARD: I agrcz. 

WARREN: Weren’t there some broad stems, flat stems. in 
Eniwetok? 

DONALDSON: Yes. 

c 

i 
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WARREN: So that you were wondering about the neutron effects? 

DONALDSON: Well, over the years we hFve recorded a number of 
variants from the normal, particularly among the plants. We don’t 
know whether this is induced somatic variation or whether it’s inher- 
ent. We don’t see them now. They probably were unable to survive. 
Of course, we do see variations. At one time Dr. St. John (Refer- 
ence 10) counted as many as 23 variants on one island. But these 
have not been reproducible in the laboratory. 

WOLFE: In answer to that, that flattening of the stems; that’s 
called fasciation. And that’s not an uncommon thing. You can find 
it in all of the vascular plants if you look long enough; I’ve seen it 
mostly in the composites and it has nothing to do with radiation, al- 
though radiation might induce it. 

WARREN: What is it due to, do you know? 

WOLFE: It can result from insect bite or gall or sometimes 
there’s no obvious answer. You can’t attribute it to an insect; it 
may be due to some damage at the meristem. the growing tip where 
you don’t get the radial development and it flattens out. I think this 
can be brought about. But it also occurs naturally. 

WARREN: Would nutritional acceleration or acceleration froiil 
excess nutritional factors produce it? 

WOLFE: I don’t know. 

WARREN: I’ve got a cucumber plant that’s about 30 feet long and 
the stems show this and I wondered if they had been exposing the seetls 
to neutrons to produce the new variety. It’s a lemon variety which is 
quite unusual. 

FREMONT-SMITH: It was just exposed to you, Staff; that was it! 
[Laughter] 

BRUES: That’s the California climate! 

WOLFE: I would not say radiation could not cause it but I would 
also point out that it could be caused by other things. 

WARREN: Three inches wide and about a half-inch thick in a cu- 
cumber plant is quite large. 

_. 
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MILLER: Dr. Donaldson, what is the minimum study that would 
reveal in other organisms than man that the radiation had taken place’ 
What is the minimum study that will reveal evidence of radiation 
exposure? 

DONALDSON: I don’t know the answer to that question. 

CONARD: I was talking to a botanist and he thought it would be 
worthwhile to study some of the pollen from the coconut trees an 
some of the atolls, and he thought, I believe, by chromosomai aber- 
rations that he could detect persisting radiation damage. I would 
think that this would be a fairly simple study that could be done. 

MILLER : But it hasn’t been. 

CONARD: Maybe Schull might have something to add. 

SCHULL: If memory serves me correctly, the Indians have 
examined the palm trees growing in the Chavara-Needakara area of 
Kerala to see whether they exhibited a higher frequency of chromo- 
somal abnormalities, presumably ascribable to the higher levels of 
radiation encountered in this area. The results were somewhat am- 
biguous, I believe. There are, so.far as we now know, no unique 
yardsticks of radiation damage of a genetic nature, and the crux of 
any study becomes the demonstration of a dose dependence. If there 
is no variability in doses, or the variability is so small as to pre- 
clude even ordering the exposures, it is difficult, indeed, to demon- 
strate a radiation effect. 

There’s a Japanese observation that I believe is relevant to the 
question that Dr. Taylor asked. In 1944 or 1950-probably 1950- 
Yamashita Kosuke, a geneticist at Kyoto University, undertook a 
fairly extensive study in Hiroshima of the distrihution of abnormal 
forms of Veronica persica, a common garden flower. His data, 
published in 1956 (Reference 411, revealed a definite correlation be- 
tween the frequency of aberrant forms of this plant and distance from 
ground zero. Atypical forms diminished with increasing distance 
from the hypocenter. 

TAYLOR: Just looking at people’s gardens? 

SCHULL: Essentially that. In Japan, Veronica grows along the 
roadside in many areas, or did then. The aberrant forms Yamashita 
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counted are found all over, of course, but he was primarily concerned 
with their frequency as a function of distance from ground zero. I 
would suppose that a similar study could be made at Bikini but I won- 
der whether enough is known about the gradient in dose to permit me 
to make a fairly strong statement, either affirmatively or negatively, 
in the presence or absence of a cline of aberrant forms. 

COhARD: You would have quite a gradient on Rongelap, 2,30G rads 
on the north island as compared to 265 on the southern islands. That’s 
quite a gradient. 

UPTON: But in point of fact no measurements of this kind have 
been made to date? 

CONARD: So far as I know, they haven’t. 

EISENBUD: These are not high doses compared to what can be 
obtained in these areas of natural radioactivity. For example, in 
Brazil the ambient levels from external radiation are about 3 mr 
per hour downwards to normal levels , and this is about 12 r per year. 
So, in 100 years you have 1,200 rads. Presumably some of those 
forms have been there much longer. And then if you superimpose 
on that the dose from the internal, which is, incidentally, very hard 
to calcuiatc because they are alpha-betas and the location and rela- 
tion to the genetic material hisn’t been worked out yet, the internal 
dose is presumably much higher, SC that I think that there are prob- 
ably situations in nature where this kind of a situation could te ob- 
tained if one wanted to. 

TAYLOR: It just occurred to me that there’4 a mass of data sit- 
ting there at Rongelap waiting to be gatht*red and looked at. 

FREMONT-SMITH: We’ll have to plant stime cosmos in there. 

TAYLOR: No. Just observe what’s there, as long as the dose 
levels are reasonably well known, but I’m not sure from the conversa- 
tion whether or not they are really well known. Do people agree that 
the dose levels at Rongelap have been known within a factor of, say, 
one-and-a-half, in the total dose? 

CONARD: I would think so; judging from the dose calculations 
and the hematological responses of the people, we’re rot too far off. 

--_- - _. 
. 



SESSION IV 

EISENBUD: One problem that’s cropped up in Brazil which hasn’t 
been solved and that might be pertinent here is the fact that it’s hard 
to tell where these chromosomal aberrations come from. You take a 
sample of a plant and it’s easy to calculate the somatic dose because 
presumably thz piant has been there for its life. But what the dose 
is at the genotype oi that plant is very hard to calculate because it 
goes back presumably many thousands of years, and maybe this plant 
came from a seed which was dropped by a bird two months ago and 
picked up ten miles away. I suppose to some extent this would be 
true in Rongelap where your coconuts tend to drift around. I don’t 
know what the mean distance traversed by a cosmos pollen is, but 
this would even have to be considered in Hiroshima. In Hiroshima 
it certainly must be a large distance in relation to the radiation gra- 
dient in Hiroshima over a lo-year period. 

WARREN: Looking at aerial photographs of thin Brazil site, though, 
you don’t see any change in the foliage when you come over the rolling 
country up to the edge of this. 

EISENBUD: There are differences in the radioactivity partly due 
to the fact that there are also chemical changes associated with the 
mountains, which in turn give rise to the fact that it’s radioactive. 
These chemical changes presumably are important. This is another 
factor that has to be considered. 

WARREN: Is that a volcanic cone or this . . . 

EISENBUD: It’s a volcanic cone with an alkaline intrusion in the 
center. The alkaline intrusion is where the main radioactivity is 
about A couple of kilometer5 across, about 300 meters high, above. . . 

WOLFE: Is it active? 

EISENBUD: It was many. many thousands of years ago but not in 
historic times. This was a major volcanic eruption. The cone is 
about 50 kilometers in diameter. Within the center of it is an alka- 
line intrusion which is just a,knob which brought up a lot of rare 
earth minerals associated with thorium. This is a few kilometers 
across and is where the work is going on. 

WOLFE: I haven’t seen it. 

WARREN: I’ve only read about it. You don’t run sheep on this be- 
cause there’s no grass or not enough foliage? 
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EISENBUD: No, that’s not so. In fact, the cow5 graze on it; it’s 
part of a grazing land, and there’s enough grass on it. 

WARREN: Very interesting. 

DONALDSON: We’ve purposely omitted one of the prime areas of 
interest in the overall environment, and Bob has some data which 
we might bring in now, with your permission, on the whole-body bur- 
den of the Rongelap people. 

CONARD: In yesterday’s session I mentioned that after about six 
months, the urinary excretion of radionuclides of the Rongelap people 
dropped down to barely detectable levels, and by the time they were 
moving back to Rongelap we couldn’t tell the difference between the 
body burden of unexposed people and exposed people. As soon as 
they got back to Rongelap, however, there was a rather sudden and 
marked increase in their body burden because of the residual con 
tamination on the island. This came about primarily through eating 
pandanus and to a lesser extent from the coconut, and strangely 
enough the zinc-65 came from eating fish. As Lauren pointed out, 
fish was one of the mainstays in their diet. We were later able to 
get a whole body counter out to Rongelap to measure their body bur- 
dens. The first one was a big monster that weighed about 21 tons, 
and it was a real endeavor to get that thing out on Rongelap Island, 
We have recently been using a “shadow-shield” type of whole body 
counter consisting of lead bricks. Figure 40 is a photograph of one. 

Figure 40. Shadow-shield whole-body counter (aammo 

spectroscopy). From R. Conord. 
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UPTON: Were the fish levels higher in the Rongelap area than in 
the area to which the natives had been evacuated? 

DONALDSON: Yes. There was no fallout down at Majuro. 

CONARD: They were in a relatively clean area. They were down 
at Majuro, 400 miles to the south. 

UPTON: The fish then continued to be more active in the Ronge- 
lap area over the passage of years? 

CONARD: Right. That was a 3-year period up until their return. 

UPTON: Yes. 

CONARD: And the fish were still quite active with zinc-65. 

UPTON: These are marine fish? 

CONARD: Yes. 

DONALDSON: There’s no fresh water. 

UPTON: The lagoon is a marine lagoon? 

CONARD: Yes. It’s salt water. 

FREMONT-SMITH: These are fish that stay in the lagoon. They 
were not going in and out of the ocean? 

DONALDSON: Both populations exist there. The people eat the 
fish that live in the lagoon and also tuna fish and other open-ocean 
types of fish. 

FREMONT-SMITH: Which were the ones that were primarily 
responsible for the increased body burden. do you know? 

CONARD: I really don’t. They ate all kinds of fish. 

FREMONT-SMITH: I mean do you presume that the ocean fish in 
that area still carried the heavy. . . 

CONARD: Lauren, it was probably lagoon fish, wasn’t it? 

.___. --.- - - _ __.- _-_. .-- . . . . - _._ _.__.. -. .- - 
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DONALDSON: The ocean fish are essentially carnivores, and the 
lagoon fish are herbivcres. You immediately fractionate on this basis 
alone, that is, the food chain is different. As you move up the food 
chain to the carnivores the radioactivity is less. 

FREMONT-SMITH: So it was the herbivore that was responsible. 

DONALDSON: The herbivores arc obviously the best concentrators. 

CONARD: Figure 41 is a spectrograph of what you get from the 
whole-body count, showing the comparison of the count in 1957 before, 
and in 1959 after, moving back to Rongelap. In March 1958, shortly 
after they had come back, they showed an increase, the first peak 
being cesium- 137 and the second peak zinc-65. We carried out these 
whole-body counts over the years since they’ve been back on the 
island and I can now review very briefly what’s happened in the way 
of the body burden of these isotopes. 

Figure 42 is a histogram which shows the changes over the years, 
The first 1954 data there show the hqher levels, of course. connected 
with the initial contamination, and then up until 1957 their body burdens 

* . 
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Figure 41. Typical gamma spectrograph of Monhallese subject 

before (March 1957) and after (March 1959) mov- 

ing bock to Rongelop Island. From R. Canard. 

. 
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Figure 42. Estimated body burdens of isotopes in Rongelap peaple at various 

times since 1954. Values obtained either by gamma spectroscopy 

or by radiochemical urinanalyses. From R. Conard. 
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reduced practically to zero. You see on their return to Rongelap, 
the increase in cesium and zinc. Strontium-90 also began to appear, 
and this had to be detected not by whole-body counting but by radio- 
chemical analyses of the urine. 

The levels reached a peak about 196 1 or so and during the past 
year a drop in urinary excretion has occurred, indicating lowering 
of body burdens. Cesium peaked at a little less than 1 microcurie 
of body burden, which is not high, but it represents about 300 times 
the level in those of us in the medical team that were counted. 

In regard to zinc, it reached a peak at about the same time that 
the cesium did but suddenly within one y m’s time it dropped to about 

l/10 of the previous year’s value. I WC Lauren, do you have 

any comment on that, as to why we had l AILS budden drop in zinc-65 
in the people? Was something happening to the fish then that caused 
this sudden change? 

DONALDSON: When did they get rice? 

CONARD: They had been eating rice pretty much all along. 

DONALDSON: Their food habits can change radically. 

DUNHAM: There wasn’t a difference in your counter at that point? 

FREMONT- SMITH: Don’t suggest that! 

EISENBUD: What is the half-life of zinc-65? I should know, but 
I don’t remember. 

DONALDSON: Less than a year, Two hundred and fifty days, I 
believe. 

CONARD: But that wouldn’t account for a sudden change? 

DONALDSON: If I remember the data correctly-and 1 would have 
to look them up. I ha.re them here. Essentially there b -\ s been no 
drastic change in the usually expected declines. Lf they have changed 
their habits not only in eating fish but also in eating birds, and if 
they’ve had expeditions to the north island and come bat:. with lots of 
birds, that would increase it. 

. 
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FREMONT-SMITH: Did you do any cultures of white cells on 
these pecple? 

CONARD: Yes, at 10 years we did about 40 cultures for chromo- 
somal studies. 

FREMONT-SMITH: Did they show anything out of the usual? 

CONARD: They showed persisting aberrations, low levels of 
aberration. 

FREMONT-SMITH: More than other people would have? 

CONARD: The exported people showed a greater incidence of 
these aberrations than did the unexposed. 

EISENBUD: I think it should be emphasized that those doses that 
you show in Figure_42, when translated ir.ro dose units, are just a 
couple of hundred milligrams. 

CONARD: I was going to get around to that in a minute. 

EISENBUD: Sorry, I didn’t mean to anticipate. 

CONARD: Another isotope that was found was cobalt-60, to a 
lesser extent, which is about l/10 the zinc level, We haven’t seen 
any iron-55 in the people but we haven’t done any specific studies. 

EISENBUD: Any what? Have you looked for it? 

CONARD: Not specifically, no, but we haven’t had whole-body 
counts now in a couple of years. 

EISENBUD: You can’t do it with whole-bodv counting. It decays 
by internal conversion and gives y’ou an electron . . . 

CONARD: Maybe we’ll pick it up in the urine. 

EISENBUD: No. Sample blood. Maybe you have some in your 
laboratory. What you do is separate out the iron-55 and look at it 
with a thin crystal. It should be very interesting in that group to 
see what the iron-55 level is. Iron-55 is an interesting isotope. It has 
been neglected until now because the emission is a 6 KeV electron 
which has a range of only one micron in tissue; it has generally been 
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ignored. But iron goes to very small volumes of tissue. Specifically, 
it tends to concentrate in little globules and you get a very high dose 
there because essentially all of the range of the iron-55 electron is 
comparable with the diameter of the globule. 

MILLET: May I ask if the unexposed population showed chromo- 
somal changes, too? 

CONARD: They showed some peculiar chromosomal changes that 
we haven’t been able to understand yet, chromosomal breakages. 
They show about as many breakages of chromosomes as do the ex- 
posed people. But I was referring to the more specific radiation- 
induced types of aberrations, such as dicentrics and ring forms that 
occurred. 

AYRES: May I ask about the zinc? How is that taken up and where 
is it stored in the body? Is it taken up as zinc or is it a surrogate 
for something else? 

CONARD: I really don’t know. I know it gets into the body and is 
fairly well distributed, as I recall. 

LANGHAM: It’s concentrated in the epithelial tissues. The hair 
is very high, the skin is hiph. 

CONARD: The prostate I believe is fairly high. 

LANGHAM: The prostate and pancreas. Percentage wise, the 
greatest amount is in the skin and hair. 

BRUES: It looked to me as if the cesium levels were remaining 
rather constant in these people. I think that’s remarkable. It turns 
over with a half-time of-three months or so in man. So they must be 
in essentially a closeo environment without cesium drifting or blow- 
ing out of it. 

CONARD: That’s so. And I think, as Lauren pointed out, the fact 
that this material is stickiug in the upper layer of the soil and not 
being dispersed, being diluted in soil, so to speak, means that for a 
long time we’ll have levels that can be detectable. * 

*Since this symposium, results on the latest radiochemical urine anal- 
yses (March 1967 urines) reveal that the excretion of these radionuclides 

. _ _ -- ._ 
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WARREN: It’s interesting that the tropical rains don’t leach it 
downwards. The tropical rains should produce quite a bit of water 
to leach this down into the soil. Is it complexed or fixed? 

DONALDSON: It.doesn’t leach to any degree. It stays pretty well 
fixed. 

WOLFE: It’s accumulated in the soil algae in that upper layer, 
isn’t it? That is what the radioautograph shows. 

DONALDSON: Yes. 

WOLFE: And the algae are only in about the upper couple of inches. 
Below that it’s apparently too dark. 

_ , 
TAYLOR: Is there any animal study that correlates with the ob- 

servation of malformations of human children that were in the fetal 
state two or three months or so when the irradiation took place? Is 
there any animal counterpart of that that’s been seen in any of the 
bomb test irradiation? 

MILLER: Not in the wild state, but in laboratory animals certainly. 

TAYLOR: How about fish, for example? When the fish are irra- 
diated when they are developing eggs, do the eggs lose their fertility 
like that? 

DONALDSON: You can go the whole gamut. If you take chronic 
exposure over long periods of time and pick a level, say a half roent- 
gen per day for a 90-day total exposure of 45 roentgens, for example, 
and follow the fish through several generations, instead of getting a 
damaging effect you find a stimulating effect. Double the dose, and 
the same sort of things happens. Or double it agtin and I’ll give you 
the answer in part tomorrow. I’ll be a midwife tomorrow while you’re 
enjoying yourselves here. We’ll have several Lundred fish coming 
back from the sea that were exposed to 2.5 r from a cobalt source as 

w3s. 

I 
! ; , 

*(Cont’d) has dropped to about one-half that of the previous rate of 
excretion. This may be due to the fact that the people are buying and 
eating more commercial food. 

* 

__ ______. - -.- . _._..- _ _.- _.~.. ._.. .- _ _ 
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FREMONT-SMITH: These are salmon? 

DONALDSON: Yes. 

FREMONT-SMiI’H: I thought there might be somebody that would 
know it. 

DONALDSON: In these experiments the exposure starts the instant 
the eggs are fertilized and continues until the yolk is absorbed and the 
fish are free-swimming, a period of 90 to 100 days. 

FREMONT-SMITH: They are bigger and better as a result of the 
radiation? 

DONALDSON: Yes. 

DUNHAM: Are they all or are they selected? You still are losing 
90 or 99 percent of them. 

DONALDSON: Yes, Survival of the irradiated fish is better than 
that of the controls. 

DUNHAM: It’s the ones that come back that are bigger and better. 

FREMONT-SMITH: Do you lose 90 or 99 percent? Is thi=t right? 

DONALDSON: Actually the normal expected mortality of salmon 
in the sea is in excess of 90 percent. We release an equal number of 
controls and irradiated fish. For fish exposed to 0.5 r or 1.3 r as 
alevins, the survival, rate of growth, number and hatch of eggs pro- 
duced are equal or superior in the irradiated group. 

FREMONT-SMITH: So that is really as if you had benefited the 
fish by radiation. 

DONALDSON: Yes. 

_ UPTON: How about the hatchery? 

DONALDSON: Better, though barely significant. 

EISENBUD: Do the salmon say the university is always there? 
[ Laugh:er] 
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DONALDSON: They don’t make mistakes! I wish I had students as 
smart as those fish. 

WARREN: I think that this pJint which Lauren has found is of great 
significance in this whole story of radiation exposure and yet it’s been 
sort of ignored. 

FREMONT-SMITH: It’s against the dogma. And not just ignored. 
It’s submerged, it’s suppressed. i 

WARREN: I’ve examined this with great interest for years since 
he fir.. had this finding. 

DONALDSON: Let’s get the record straight. I’m still under . . . 

WARhEN: He’s still exploring. 

DONALDSON: . . . under ihe initial directive that I received from 
Dr. Warren back in 1943, during the days of the Manhattan Engineer- 
ing Project, The experiment must be carried out over many years 
and it m*jst be done in the complete environment, not just in the lab- 
oratory. In other words, the fish must be exposed during the time 
that they would be, say, living in the effluent of the Hanford Works. 
and we must be able to get our hands on them again when they return 
from the sea in order to evaluate the effects, if any, from their ex- 
posure to radiation. In other words, we must not simply say, bzcause 
they didn’t die in the first 90 days or 20 days or the first year, that 
there was noeffect. I naively toid Dr. Warren, let’s see, 24 years 
ago, that yes, we could do this experiment. I didn’t realize that it 
would take me 24 years to get the facilities and develop a salmon run 
that would return to the University campus. Each exposure level 
takes a minimum of five years to evaluatt 

FREMONT-SMITH: You’re going to telephone tomorrow afternoon 
and tell us what the answer is? 

DONALDSON: One step toward the answer. 

WARREN: L think this is very significant and I think h great deal 
of credit is owed to the AEC Division of Medicine and Biology for 
continuing to support this work over the years, 20-odd years, with 
such a small yield in return for a few percentage of fish. This has 
been maintained over the years and you’re now in what, 26 generation&? 

_. __. _. .._. -- - -- -.- _.___L-.-__ .- _.._ _-._-_ _~. _-_--.- ----- 
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This ought to bc of interest to the geneticists here. Some of the ori- 
ginal exposures were in 1943 or 1944. 

DONALDSON: Those are the experiments with rainbow trout which 
started in 1943. 

WARREN: 5ut here has been the longest, to my knowledge, single 
set oi observations on cne or more species of fish that have been 
exposed to relatively small amounts of radiation. I think this ought 
to be continued as long as necessary to get the final answers. I agree 
with Lauren. he’s got some initial answers which look very specta- 
cular and interesting and he’s prokcrly modest in not claiming too 
much too early. 5ut I think this is as important as following the Naga- 
saki situation, where the dosages are not so well controlled. 

F’REMONT~SMITH: It would seem to me that nature has taken ad- 
vantage of all of the physical properties of nature and used them to 
an advantage. On the other hand, it has been sort of assumed that 
radiation was always bad and that any radiation was going to be harm- 
ful. Now it seems to me there is some evidence to believe that there 
was a higher radiation in the past than there is today and !hat it’s 
entirely possible that there is an optimum radiation for some species, 
or maybe for many species, and that we shouldn’t assume that every 
radiation is bad. kt seems to me that Lauren’s temporary answer 
supports this position, that it may be that salmon, maybe other fish, 
and maybe other species are benefited by an appropriate radiation. 
I know this statement is contrary to official position, but I’m contrary 
to ofiicial position. 

WARREN: I’ve been looking into this, as you know, with some 
interest of late and I’m not willing to say that radiation is universally 
harmful because we have a continuous background of naturally occur- 
ring radiation ahd cosmic radiation. The former could have been 
considerably higher in the past, but I don’t think I’m in any position 
to go any lurther,in that discussion. But I point to Lauren’s experi- 
ment as being significant in this direction. 

BRUES: There’s recent evidence that the earth’s magnetic field 
flops over every so often, letting in meteoric material and cosmic 
radiation (R *ferencLs 42 and 431. I believe the last time that this is 
supposed to have occurred coincides more or less with the time when 
man first appeared on earth. That is rather speculative, of course. -- 

.I_-, 

-. 
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DONALDSON: I cringed just a little bit, Dr. Warren, when you 
said small in numbers, because I’ve made the grandiose statement 
that this is probably the biggest radiation experiment, numerically 
speaking. that’s been carried out with vertebrate animals. We nor- 
mally use in excers,of 100,000 exposed and 100,OCO controls, making 
200,000 animals in each experiment. Then we have to carry another 
population along, so we alway have reserve stocks. 

WARREN: But the salmon gives a small percentage’of return, as 
you indicated. ’ 

DONALDSON: Yes. Even if we get only a 1 to 3 percent return, 
we have somewhere between 2,000 and 6,000 salmon coming back to 
the University pond, which is just slightly larger than this room. 
When you have that great a number of adult salmon-the average weight 
last fall was 18.6 pounds-coming to a small place like this in a two- 
week interval, you have a tremendous mass of experimental material. 
So your statistical problems are astronomical. This return would 
produce at least 5 million offspring each year. To evaluate 5 million 
offspring, follow them step by step all through their incubation per- 
iod, determine the number of anomalies. the rates of growth, indi- 
vidual variations between some 1,300 to 1,200 lots, you need more 
than a computer: you need a group of trained monkey technicians. 

FREMONT-SMITH: How large a staff do they provide for you to 
help with this? 

DONALDSON: That was the question a group of Russian geneticists 
asked me last week. 

FREMONT-SMITH: I’m asking it now. 

DONALDSON: Ask John. 

FREMONT-SMITH: Let’s get it on the rerord. How large a staff? 
They’ve been supporting it for 24 years, but how large a staff do you 
have? 

WOLFE: It depends upon the season of the year. When those fish 
are coming back, he’s got 25 or 30 students and assistants out there 
catching them out of the pond and going through all these ablutions 
that Lauren has described. During the off-season I don’t know how 
many people there are. 
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FREMONT-SMITH: What I’m trying to bring out is, doer he have 
enough staff to do the job’? 

WOLFE: Nobody ever bar enough staff. 

FR EMONT- SMITH: Okay. I. just wanted to bring it out. He hasn’t 
got enough staff. 

DONALDSON: This is one ot the tricks one icarns being a school 
teacher, Dr. Fremont-Smith. ‘tile fish usually comt between Auguet 
and Scptcmbcr. The return runa usually begin around the 25th day 
of Septtmber. This year it was the 26th‘ but it’s close enough. Thtn 
I have the 25 or 30 students who can help me. 

WARREN: He orders the fish to return on that date! [Laughter] 

FREMONT-SMITH: I think you ought to go to the University to 
start on that. 

DONALDSON: YoLlg salmon normally go to the sta during July, 
maybe as latt as August, but that’s inconvenient because school ltta 
out in June. We speed up their growth and get thcrr. out into the bay 
tht first day of May on their way to the sea. Then the students have 
time to prepare for their examinations and everything goes along 
nicely. 

WARREN: It x<as very cutt of him to turn nature to his time 
schedule. 

FREMONT-SMITH: Forgive my remarks. I just wanted to get it 
on the record that maybe he could have a liitle more help. 

EISENBUD: What is the radiation pattern? I don’t know if you 
gave that. If you did give it, I missed it. What dose do you give 
them over what period of time? 

DONALDSON: We have increased the dose year by year. We 
started out at 0.5 r per day, went to i. 3 r per day, then to 2.5, and 
this ,-ear we’re going up to 5 r per day. 

EXENBUD: For how many days does this go on? 

DONALDSON: Approximately 90 to 199 days, during the entire 
incubation period. Thin is one advantage of this sort of experiment. 
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You have a built-in food supply and you can put the eggs in a chamber 
and expose them to a cobalt-60 source-expose rhem for 90 to 100 
days. At the end of the exposure period they are ready to start to 
feed; then you can take them out to the troughs. During the 90 to 
100 days they have gone through their entire embryological develop- 
ment. They’re fully formed little fish. 

WARREN: Lauren ought to also tell you that he has been studying 
all of the abnormalities that can be produced in these fish with irra- 
diation and that there’s a certain mortality from this, depending upon 
the dose rate. You get all of the abnormalities that have been ascribed 
to this in other species and the large lethala are inc)uded in this list. 
But at this dose rate your abnormalities and your lethal effects are 
pretty low, aren’t they? 

DONALDSON: There’s no eigniiicant difference in the number of 
anomalies between the irradiated fish 
WC have used so far. 

and the controlr at the !cvels 

FREMONT-SMITH: No increas;? 

DONALDSON: No significant increase. 

TAYLOR: What ia the LD-50 doee for a salmon? 

DONALDSON: An acute dose is between 450 and 500 r. 

TAYLOR: You’re giving them about 500 r, aren’t you? 

DONALDSON: Chronic expoeure. 

WARREN: Daily. 

DONALDSON: We’ll give about 400 to 500 r this year, spread 
over a 90- to loo-day period. 

AYRES: That’s a time when celi reproduction is rather rapid, 
though. 

DONALDSON: That’s right. ’ 

WARREN: At their maximum rate of growth and change. Presum- 
ably this should be the most sensitive period, shouldn’t it? 

- __..__ _ _ _ .___ _..__ --- .__I - ._ _  _. _  -- _  
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FREMONT-SMITH: The most vulncrablc period. 

AYRES: On the other hand, recovery can be more rapid. 

TAYLOR: Why don’t they all die, is what I’m asking. 

LANGHAM: It’s the dose rate. There’s a lot of difference in giv- 
ing a dorc in five minute8 and over a hundred days. 

TAYLOR: Is it a factor cl 2? 

DUNHAM: Your monkeys all had lethal dorcr, as you showed 
ycrtcrday. 

LANCHAM: Yes. ii given in an hour or so. The prompt lethal 
dose of the monkey ir about 550 r. 

FREMONT-SMIT?i: Please, gcntlemca, don’t have a private 
conversation because it makes it impossible. 

UPTON: I think a similar experiment has been performed on the 
mou8e. I think I recall that Rusrcllanda+8ociatcr (Reference 44) 
could detect defecta in mice exposed to dose levels of 25 r in the 
embryonic period whereas if they administered something like 13 r 
per day, continuously given over a Z&hour period throughout cm- 
bryogcncsir, they observed no effects, due presumably to the lower 
dare rate. 

DONALDSON: The most unusual aspect of this research is that 
the fish arc tested over the entire life cycle. A major portron of 
their lift span, of course, is spent in the highly competitive cnviron- 
mcnt of the open sea. After the exposure period during incubation, 
the young fish arc fed for about three months, until they have grown 
to migrating size and have developed the ability to change from fresh 
to salt water. Then they arc rclcarcd to go to sea. After two or 
three years of active feeding in the sea they must be able to retrace 
their migratory pattern and “home” to the small pond on the University 
campus. 

There arc surely many rceponsc patterns involved in the complex 
life cycle of the salmon. The final pinpointing of the “home stream” 
is now fairly well documented as a memorized olfactory response. 

-- _ _ -. . _ - 
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FREMONT-SMITH: Do you want to tell us briefly that fascinating 
story about the olfaction and how they find their way? 

DONALDSON: Thin is the work of Dr. Corbman and associates. 
Dr. Corbman is the.chap who worked on the iodine uptake in the fish 
at Bikini (Reference 38). He has been doing memory pattern responses 
by taking the return salmon and immobilizing them, lifting the skull 
case off, putting probes in the olfactory lobes and then dropping water 
on the olfactory nares. The water may be from the “home stream, ” 
which gives a positive response, or a foreign stream, with a nega- 
tive response. Water samples collected from down river along the 
migratory path bring a positive response. 

FREMONT-SMITH: Down the river. 

DONALDSON: Yes, samples oi water from down the river or up 
the river or some other place, or even tap water, and recording 
their memory response for this particular environmental stimulus. 

FREMONT-SMITH: The electrical activity to the environmental 
w&et. 

DONALDSON: Yes. 

AYRES: Is it an encephalogram technique? 

DONALDSON: Yes. 

FREMONT- SMITH: What happens? 

DONALDSON: The olfactory nares are sensitive to infinitesimally 
small amounts of “home” water. Dilutions of the “home” water con- 
tinue to give positive responses. If, on the other hand, samples of 
water arc obtained from 100 yards on up the watershed where the sal- 
mon haven’t been, there’s no response. 

TAYLOR: What happens if he takes them out of the water and gives 
them upstream water and downstream water and some Gxed stream 
water? 

DONALDSON: This can be done. 

FRE,MONT-SMITH: It makes them very angry! 
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DONALDSON: May we come back to the subject at hand for the 
moment? Before leaving this environmental area that we’ve been 
talking about in the mid- Pacific, I think it’s germane that we include 
a word or two about the change in our relationship with Japan since 
1954 and how these environmental problems were handled on a differ- 
ent basis. 

In the 1958 series, we obtained permission from the Division of 
Biology and Medicine, Dr. Wolfe and Dr. Dunham, to do a sort of 
undercover operation. This operation involved one of our good friends 
in Japan, one of the leaders in the Shunkotsu Maru expedition, which 
cauled so much of a problem in 1954. This chap agreed to collect 
and evaluate samples cf tuna fish that were caught by the Japanese 
fleet. He collected some 2,000 samples, sent us half of the samples, 
and kept half. We made our evaluattons, they made theirs and we 
compared them. However, he couldn’t get his data published in Japan, 
but that didn’t necessarily matter; they were available for the scien- 
tific record. Since they were not the sort of exciting things that would 
make a good news story, they are not a part of t!le popular record. 

In 1962, during the high-altitude tests at Christmaa Island, this 
program was again repeated and Dr. Toshiharu Kawabata* again 
collected the samples and sent half of them to us. Under some very 
real pressures on the part of the hysteria-minded group in Japan, 
an expedition, made up of a group of reliable Japanese scientists, 
was sent to evaluate the radiation hazard. The ship was equipped 
and sent out and we were asked to meet it in Hanolulu in June of 1962. 
We had lcng conversations with these scientists as to what we had 
found in the Pacific and, most important I think, far this record at 
least, we more or less “held their hand” during this operation, he- 
cause, frankly, they did not expect to return home. They were per- 
fectly wiliing to give their lives to the cause, many of them. 

FREMONT-SMITH: They expected to be killed by the blast? 

DONALDSON: They efpected to be, at the very minimum, greatly 

affected by radioactive fallout. It seems fantastic again or incredible, 
.but they had the most elaborate air-conditioning system I’ve ever 
seen. Every porthole was plugged. They had long filters installed. 

“Kawabata, Toshiharu. Department of Food Research, National Insti- 
tute of Health, Tokyo. 

\ 
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The ship was equipped so that it could be operated entirely without 

anyone being on deck, with almost a periscopic peephole. They 
wdnted assurance from us that they could go into the area and possibly 
survive. But what would be the best way to proceed? 

In all of our discussions with the Japanese we were very frank and 
tried to be as helpful as possible, We reviewed our program, showed 
them the areas we had worked in and the levels of radiation we had 
encountered. We assured them we were perfectly healthy and were 
returning to the test site on Christm;j Island to continue the program. 
I think it was a great relief to them tj have a chance to talk with us 
-and to see that our health wan good. 

Well, the ship left Honolulu; they made their stations, they went 
home and we arranged a second meeting, in Tokyo, again through 
the Division of Biology and *Medicine. The Commission sent Dr. 
Cordun Dunning* over to chair the meetings, where we brought all 
the data together, their data and ours. We did a correlation study 
evcntualiy and found that we had essentially the same results-fallout 
could be detected but at very low levels. 

FREMONT-SMITH: Were they awfully surprised to come back 
alive? 

DONALDSON: They were tremendously pleased, I guess, to be 
alive. / 

,’ 
/ DUNHAM: You sa;d they were very sophisticated, knowledgeable 

I scientists. 

DONALDSON: They were sophisticated, knowledgeable scientists. 
They also had fishermen on board who had been exposed to the popu- 
lar Japanese beliefs of radiation damage. But the precautions that 

I they had taken and the facilities they had were completely out of keep- 
ing with anything we had available to us or had ever actually seen. 

EISENBUD. How close in did they go? 

DONALDSON: The exclusion area was 200 miles. So they were 
that close at least. i 

i 
I 

*Dunning, Gordon. Technical Advisor, Division of Operational Safety, 
U.S. Atomic Energy Commission. 
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EISENBUD: The Shunkotsu Maru came that close in 1954 and they 
didn’t seem to be too concerned about it. You may have ncticed in 
the Saturday Evening Post picture that shows me on the deck of the 
ship, that I was the only one that didn’t have a mask; the Japanese 
accused me of being a little too cavalier about radioactivity. They 
thought I really ought to take care of myself. 

DUNHAM: You were grandstanding! [Laughter] 

EISENBUD: There was nothing I could do about it. I didn’t bring 
any along and they didn’t have any for me. 

DONALDSON: I’m about at the punch line of my story, I hope. At 
the conclusion of the meetings there was to be a press announcement 
and the place was swarming with newspaper people. They had tele- 
vision cameras, newspaper photographers all around us; the place 
just buzzed. The prepared statement, which was handed to the news- 
paper people, stated that we were in complete agreement and that the 
levels of radiation were very low-or non-detectable. You should 
have seen the expressions on these men’s faces. “But these are not 
great amounts, ” they said. “No. These are the findings of the joint 
report. ” When we searched the papers the next day we could find 
only about an i!:ch and a half of print devoted to this news, and I don’t 
think any of the footage was used on television. 

CONARD: I had one final statement I wanted to make. In regard 
to the Rongelap body burden situation, it turns out that none of these 
isotopes exceeded 5 to 10 percent of the MPC (maximum permissible 
concentration) in the people. The children had slightly higher values 
for the strontium-90. to 20 percent of the MPC in some cases. It 
was estimated that the total dody dosa from all of these internally 
deeposited isotopes only amounted to several hundred milliroentgens 
per year, and, as you know, our MPC levels are based on peace- 
time limits and are very conservative, with a safety factor of about 
10 which is usually cranked in. So, in the aftermath of a nuclear war 

it would seem to me that this Marshallese experience does tend to 
indicate that after the first week or so one can 1ix.e in a contaminated 
area without too much radiation hazard. 

- 
FREMONT-SMITH: With that degree of contamination. 

CONARD: Yes. But even extrapolating back to larger amounts, 
judging by the smaller dosage they received, it would seem that it 
would be a minimal hazard. 

. - - - - . _ _- 
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ROOT: You mean if you hadn’t moved them off at all it would have 
been a minimal hazard? 

CONARD: I would say that it probably would. I don’t think that I 
want to stick my neck out that far because I really haven’t calculated 
what the tota! dose would be if they had remained on the Island con- 
tinuously, but certainly it’s not anywhere near the range of the acute 
immediate hazard. 

ROOT: That’s S. good shelter hypothesis-if you can get them all 
under shelter during the actual fallout, they could emerge the next 
day perhaps without danger? 

CONARD: I wouldn’t say the next day. 

AYRES: That’s a standard Civil Defense notion that if you shelter 
for a couple of weeks, during that time the activity drops by a factor 
of 100 and then you’re probably ,a11 right. 

CONARD: Most of the rddioiodine by that time has decayed. 

EISENBUD: Things had quieted down in the summer of 1954 and the 
then, I guess WC forgot to mention yesterday, the Russians started 
a test series in September and the fallout levels to Japan were ac- 
tually heavier in September than they had been during the period when 
WC were testing the previous spring. But things had quieted down, 
anyway, which led many of us to believe that the commotion in Japan 
in that time was at least in part motivated by Communist propagandints. 

Well, one of the things that happened in the early fall, particularly 
I think motivated in part by the Russian test, was that the Japanese 
decided that they didn’t get the most out of the visits that some of us 
had made the previous spring. They wanted to have a radiobiology 
conference and they in- ited the Atomic Energy Commission to send 
a group over, About a dozen of us went over in November and sat 
with our counterparts in Japan and had two weeks of very worthwhile 
discussion witb them. 

Interestingly, and apropos of the remarks I made yesterday about 
the schism in Japanese medicine, there were no lapanese physicians 
in their delegation and we were discreetly asked not to include any in 
ours so that they wouldn’t have to pick or choose between Tsuzuki and 
hi8 opponente. So the conference included geneticists, physicists, 
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and biologists of various kinds but we never did get to see the physi- 
cians. This is very interesting. 

But, out of that conference we saw some Japanese data, from 
their Shunkot su Maru expedition, which I think was right in the mid- 
dle of the test, wasn’t it, Lauren? 

DONALDSON: Yes. 

EISENBUD: Do you remember the date of the Shunkotsu Maru 
expedition? 

DONALDSON: They left May 24th. 

EISENBUD: They sailed into the equatorial current just west of 
Bikini and took profile measurements which indicated that about 
200,000 curies a day were drifting out of the lagoon into the equatorial 
current. This is while the other tests were going on. This informa- 
tion was given to me in a little packet. It wasn’t discussed very much. 
I read it on the way back and I got interested in it. As a result of 
that and the fact that it was a simple extrapolation to show that this 
would go into the Kuroshiro Current in the Philippines and then heaa 
north to the Japanese coast, it seemed prudent to get out and get 
some measurements. This was done through an operation control 
which was carried on jointly between the Coast Guard and Dr. Donald- 
son’s laboratory and ours, and that took place, I believe, in March, 
about a year after the 1954 event. 

DONALDSON: This expedition left on February 25, 1955. 

EISENBUD: And got some very good data on the distribution of 
radioactivity in the Western Pacific as a result of that test. 

FREMONT-SMITH: Was it appreciable? 

EISENBUD: Yes. The radioactivity was detected everywhere that 
the expedition went. It started essentially from the Marshall Islands 
and proceeded west to Guam and then north in the Kuroshiro Current 
to Japan, where they put in and exchanged data with the Japanese. 
Then, as ’ recall, Lauren you correct me-I’m just reconstructing 
this-they came back in the Alaska Current and went down the West 
Coast of the United States and completed a cruise of some three and 
a half or four months during which time they actually followed the 
current all the way around. 
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FREMONT-SMITH: Were the fish getting this and accumulating 
it? 

EISENBUD: Yes, but very, very small amounts. We said it was 
high enough to be interesting but low enough so that we didn’t really 
have to worry about it. 

DOBSON: I should like to ask Lauren Donaldson something. It is 
a bread question which I hope I can put sharply enough, Extrapolating 
from the experi:rices that you have had over the years with your eco- 
logical studies, what kind of situation would you visualize. let us say 
in the western part of the United States, in the Washington State re- 
gion, if a sizable number of nuclear devices were exploded there? I 
am thinking of the aquatic biota, the river systems, the terrestrial 
fauna and flora, and so forth. Not an overwhelming number of bombs; 
choose the number yourself. 

DONALDSON: I find it most difficult to answer your question, 
except in the most general terms. The number, size, and compo- 
sition of the devices detonate1 would have to be stated in your proo- 
lem. The conditions under which the energy was released, whether 
in air, on the ground, over land or water, or even under the water 
in a harbor, for instance, are important in outlining even a general 
answer. 

If we assume the device is exploded in the air out of contact with 
land or water, the near-in fallout would be of little consequence to 
aquatic animals. If, on the other, hand, it’is detonated underwater, 
especially in salt water, the radiation problem would be maximal in 
its effect on aquatic animals. In the aquatic environment radioactive 
materials are carried by the currents; some settle out on the bottom 
or go into the deeper non-mixing layers; some are selectively con- 

centrated in the food web and passed along the food chain, following 
many possible pathways. 

CONARD: Did you say that over land it would not be of consequence? 

DONALDSON: It would be of little consequence. 

CONARD: I don’t see why you wouldn’t have a big fallout problem 
with the fireball if it wa3 close enough to the surface to iraw up and 
incinerate tremendous quantities of earth into the cloud. 

DONALDSON: I assumed that it was a high burst for illustration, 

L- 
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ROOT: A high burst. 

DONALDSON: I assumed a high burst. not in contact. 

‘DUNliAM: I would like Dr. Wolfe to comment on this question 
because I think I know what Lauren is driving at. and that ir that the 
earth is so different on the atoll than in the State of Washington, in 
terms of radiosensitivity, with the tremendous amount of pine forests. 
that maybe there would be a difference. 

WOLFE: I would thirrk that in the coniferourr forests of the North- 
west there would be widesprrad damage in the areaa of heavy fallout, 
damage to the extent that’ the forL\ats might be totally killed in areas. 
I don’t know whether I’m talking to your question or not. This is one 
important thing that we know of differential sensitivity, that conifers 
are more sensitive and it would take a lot less radiation to kill the 
forests in.the Northwest than it would to take them out in the Appala- 

chians. In the Appalachians I think maybe fire would be the sole 
killer except in the pine regions to the southeast and along the coast. 
In the Northwest both radiation and fire in the coniferous forests can 
be rather disastrous. I know that there have been those who speak 
lightly of fire as a factor in nuclea: war, but I noticed in tht last 
fires, the fires in the Northwest, tl;at there was available manpower 
and they couldn’t do anything about them until they had run their 
course. III a time of nuclear war you won’t have any manpower and 
you won’t have any equipment. So I think fire and rac‘iation would 
cause considerabIe damage in the Norrhwrst over the land. 

Fire is A striking example of a subject about which participants 
are all speaking truthful tlrlngs but are not speaking to the same sub- 
ject. The effects of fire will vary widely if we only consider geography 
and phcnology as the variables. Thero are at least a dozen others. 
We can discuss fire storms in cities, but what we should be discusding 

is what cities are susceptible to fire storms. 

DONALDSON: The problems are so different in the two environ- 
ments. May we again use an example from Rongelap. When we first 
visited the northern islets, the area of heaviest fallout, we hurried 
to finish our essential tasks there and then waded out into t;re lagoon 
to wait for the boat to transport us back to the ship. On the islands 
we would have been in a high radiation iield. but in the adjacent lagoon 
we were perfectly safe, except for possible shark attacks. 
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ROOT: Are you, Dr. Donaldson, referring to irradiated particu- 
late fallout matter in the water which goe5 into the food chain and 
Dr. Wolfe referring to direct radiation? 

WOLFE: I’m talking about the radiation that gets there, whether 
it’s from fallout or any other source. 

ROOT: But a high burst wouldn’t be 50 damaging would it7 There 
wouldn’t be anything to come down. 

WOLFE: I don’t think it would. But this illustrates a question that 
ha5 been put to the Division by the Joint Committee. They want to 
know, since we’re conducting radiation studies at Oak Ridge and at 
Brookhaven, why we have to do them at the test site, for example. 
And the problem, I think, is answered in part here with the Rongelap 
study, that neither Oak Ridge nor Brookhaven nor Argonne nor any- 
body else could have predicted accurately, nor could have discovered, 
the thyroid difficulties that Bob Conard has reported on. You’ve got 
to go where the action i5. 

I don’t know how I can put it into language for you, and X don’t know 
whether we could put it on paper for the Joint Committee, Chuck. 
We’ve got a different environment; it involves different biota and 
different meteorology and different climates and different relationships 
altogether. That is just the way ecology is. It involves geography. 

TAYLOR: Aren’t there two very significant differences, at least, 
between the exposures at Bikini and Hiroshima and what you do at 
Oak Ridge and at Brookhaven? That is, the close-in dose rate phc- 
nomena are not producible on a large scale. You can’t Irradiate a 
group of trees in a very short time. 

WOLFE: We do have a cesium source in a forest at Brookhaven. 

TAYLOR: Yes, but some of the irradiations are in milliseconds, 
ar I understand it. The dose rate phenomena . . . 

UPTON: One can tend to simulate thi5 with a fast burst reactor. 

TAYLOR: Are these ecological studies? 

UPTON: Yes. From a tower. 

I 



QAU 2019.2 

TAYLOR: Then let me mention what may not be s difficulty. Some 
of the significant effects, at leaat in the Marshall Islands, were due 
to fallout, literally to fallout. to material falling on the community 
that is being irradiated, and that has at least two effects that are 
different from what you get with a gamma source. One is that chem- 
istry is involved, biochemistry, and the other is that there are things 
like beta burns which arc not produced with a cesium source. 

Now, in connection with this last thing, I have heard many people 
say that deciduous forests arc relatively radiation rcsiatant. Is it 
really clear that they are also resistant to beta and alpb activity 
distributed on the surface of the soil trickling down through the trees, 
particularly in the wintertime? The state of ecological complexity 
right near the surface ir considerable and it would appear to me that 
you don’t produce a lot cl effects by irradiating to very high dose 
levels the first few millimeters of soil. 

WOLFE: Youjurt kill everything at very high levels. 

TAYLOR: Yes. The question ir. will that kill the trees? 

WOLFE: Deciduous trees? 

TAYLOR: Yes. 

WOLFE: No. 

TAYLOR: You say all of the tral.sfer between bacteria and fungi 
and nematodes and all these things that go on in the upper foot are 
not affected by the fires? 

WOLFE: I would doubt it. 

[At this point in the rcsaion a film “Return to Bikini” was shown. The 
following discussion pertains to the film.] 

DUMIAM: Lauren, this isn’t the way I htard the story. There was 
a movie I saw a few ‘years ago that was announced to the nublic by Ian 
Fleming with a a-page spread in the London Sunday Timr s which 

‘showed little fish that had become disoriented, losing their way, try- 
ing to clunb trees, which showed sea turtles who tried to find where 
to lay their eggs. They laid great quantities of eggs which were ster- 
ile and then couldn’t find their way back to the sea. It showed piles 
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and pilee of tern eggs, which were also sterile, and very few terns. 
Now, which is the true story, sir? 

DONALDSON: Dr. Dunham, d &ring the period from 1946 to 1964 
we were at Bikini and Eniwetok fcr several months most years. We 
made a total of 23 separate expeditions. No matter how hard we 
looked we could not find a mudskipper “trying to climb trees.” In 
fact, there are no records of mudskipper; at either atoll nor are 
there any mangrove swamps. the preferred habitat for mudskippers. 

DUNHAM: This was supposed to be an authentic movie of the after- 
math of the atomic bomb in Bikini. Maybe you selected different parts 
of the atoll. 

DONALDSON: I think one would have to do more than select a dif- 
ferent part of the atoll, in this particular case. I think even John 
Wolfe with hir great accomplishments in environmental control couldn’t 
build a mangrove rwamp out in Bikini without an outflow of fresh water. 
Thir rort of completely falsified popular release is nothing but disgusting. 

TAYLOR: Who made that particular movie, do you remember? 

DUNHAM: It wal an Italian movie. It had a lot of other stuff in 
it. There were beautiful pictures, though. I must admit there were 
beautiful pictures of wildlife. As Lauren says, undoubtedly the ones 
of these mudskipperm, as they call them, were taken in the mangrove 
awampr somewhereand there were lovely pictures of giant sea turtles 
laying eggs. Again they’re apparently authentic pictures. 

FREMONT-SMITH: Maybe it was the photographer that was dis- 
.oriented; thought he wau in Bikini but wasn’t. 

DUNHAM: That could be quite possible. 

BUSTAD: Are there any natives now on Eniwetok and Bikini; are 
there any residents there? 

DONALDSON: There are no residents on Bikini. The place is 
delightfully deserted; one can be completely isolated from the out- 
aide world here. The native Bikini people were evacuated to Rongerik 
Atoll in the spring of 1946. Rongerik was downwind from the tests, 
you recall, on the chart that Bob had on the board. When we visited 
this atoll in the summer of 1947. we found that the natives were hard 
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put to obtain enough food, inasmuch as a fire had hurncd over much 
of the atoll and because Rongerik is much smaller than their home 
atoll of Ilikini. We reported this situation as forcefully as possible. 
The Navy had the responsibility for the Marshall Islands at that time. 
They moved these people to Kwajalcin and then to Kili, a small island 
south of Kwajalein. and there -hey remained. 

The people trom Eniwetok, on the other hand, were evacuated to 
Ujeland, another island. They are not happy at Ujelang, again be- 
cause it’s not their ancestral home. It’s smaller than Eniwetok and 
they would like very much to go home. However, they would find 
their former hame greatly changed. To restore one of these atolls 
to its pre-test site condition would require Herculean effort. It isn’t 
that life cannot go on there but that the very basis of their economy, 
the coconut, has been largely destroyed. It would take maybe 10 or 
12 years to replant these areas with coconuts and make them pro- 
ductive. 

We who have worked there have many friends among these people. 
We hope that it will be possible to get them back home again. I think 
this is a blight on our national record not to have done so. 

CONARD: We certainly are trying to, aren’t we? 

DONALDSON: I have no knowledge of it. 

. 

TAYLOR: One gets the impression that the ebb and flow of the sea 
plays at least a major role in restoring the islands, restoring the 
atolls to their original states. Do you want to say anything about the 
relevance to this, to a similar situation on land, for example, in 
Nevada? 

DONALDSON: The ebb and flow of the sea must play a very im- 
portant role. The atolls are built from material extracted from rhe 
sea, and as they erode and weather the material is returned to the 
sea. During the years we have worked in the hfarshalls we have seen 
some reefs form and others wash away. 

. . * . . .__ _--_ _ __ 

-- 



SESSION V 
THE SPANISH INCIDENT 

INTRODUCTION 

LANGHAM: As a proper beginning I would like to invite Merril to 
speak up with “incredible. 1” at any time he feels the urge. 

FREMONT-SMITH: Or even with “credible!” 

BUSTAD: Are you restricting it to Merril? 

LANGHAM: Maybe X’m intimidating Merril. I’m sure I haven’t 
the rest of you. 

In listening to the discussion yesterday with regard to the socio- 
psychological reactions among the Japanese, I was thinking about 
how the reporting of this incident is so different from the things that 
Merril was saying, That was why I war saying “incredible, ” because 
my experience has been quite different from Merril’s. Perhaps the 
problem we faced was not nearly as great, but I am sure that one 
cannot help but wonder why the reactions to these two situations were 
so different. I have eliminated a few pictures that deal with the de- 
tails of the health physics and how we handled the contamination and 
related matters in order to concentrate on those things which I think 
have some bearing on the subject of this meeting. I feel ‘.he differ- 
ences in Merril’s experiences and mine in Spain may, in part, lie 
in the psychological conditioning of the people. 

A pertinent question may be why the psychological reaction was so 
much different, because many of the problems were quite the same. 
There was delay by both nations involved in admitting there had been 
an accident that involved radioactive material. just exactly as there 
was in the other case. There was a serious economic problem insofar 
as the people in this limited area were concerned. 

FREMONT-SMITH: You mean the nations didn’t admit that there 
had been an accident? How long? 

\ 
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LANGHAM: Quite some time. 

FREMONT-SMITH: How long was it?’ Are you going to come to 
that? 

LANGHAM: Yes. I think it will be brought out in the discusnion 
rather strongly. 

FREMONT-SMITH: Physically. 

LANGHAM: I had none of the problems Mcrril had, and I don’t 
think it’s that I’m that much better than he is! [Laughter] Of course, 
I think the problem was not nearly as great either. I don’t intend to 
make any long speech, but I want to set the stage and see you wrestle 
with why the problems I faced wer~~ different from the ones that Merril 
had. 

DESCRIPTION OF THE ACCIDENT 

LANGHAM: Au all of you know, there was an incident involving 
the loss of four nuclear weapons, each rated in the megaton class, 
and it has attracted its share of publicity. Here are three examples. 
The Saturday Review gave it a great play (Reference 45). There were 
two books written on it in this country (References 46and47), and an 
Englishman came out with a paperback (Reference 48) within two 
mcnths after the incident was over. The two American books are 
rather good, and they’re not bad accounts of the incident if you’ll give, 
of course, the author’s privilege of introducing a Iittle trauma here 
and there. 

F!ora Lewis’ book, One of our H-Bombs is Missing (Reference 
46). concentrated more on the sea search for the one that was lost 
for weeks. Tad Szulc’5 book, The Bombs of Palomares (Reference 
47). concentrated more on the land operation and went a little more 
deeply into the philosophy and where and why than did Flora Lewis. 
They both are relatively good books. There are mistakes, of course, 
like calling a scintillation counter an oscillation counter. The English 
book (Reference 48) is absolutely abominable. It gives everything 
wrong, and it’s the type of unfortunate thing that so frequently occurs. 
The Reader’s Digest-carried a very nice article (Reference 49) on the - 
incident, also. 

The incident occurred about 40 kilometer5 from Granada, about 
80 miles up the Mediterranean coast from Gibraltar, about 70 mile5 
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west of Cartagena, in a very remote area right on the Mediterranean 
shore. 

_ ..__._____ _ ._.._ _.^_._ .._.. -- _ _._____ _ ._ _._ __._ ._._.._-.. ______ __ -- I 

__ . _  _  

The incident involved the refueling operation of one of the Strategic 
Air Command B-5& as part of Operation Chrome Dome. I imagine 
most of you know about Operation Chrome Dome. 

FREMONT- SMITH: No. 

LANGHAM: It’s given in great detail in Miss Lewis’ book, as 
well as in Mr. Szulc’s. Since about 1962 a certain percentage of the 
SAC B- 52s have been airborne at all times carrying weapons. th:s 
being part of the deterring philosophy. This means that if SAC were 
entirely wiped out, still a certain percentage of the SAC fcrcc would 
be able to zero in on its prescribed targets. These flights were being 
made constantly, and there were elaborate pains, of course, taken 
to see that Dr. Strangelove’s philosophy could not predominate, that 
some person could not take the war into his own hands by proceeding 
to target on his own volition. 

The final act of fusing the bomb requires the word of the President 
of the United States, so there was no chance of a mishap of that kind. 

Flying nuclear weapons of the megaton class over people’s heaGs 
is serious business, of course, and so these bombs have built into 
them safeguards which make the probability of one of them giving a 
critical yield in an accidental situation like a plane crash about 10-T. 
In other words, there is not one chance in 10 million that a criticality 
could actually occur, and this is because of combinations of interlocks, 
and so forth, which would have to be thrown in the right sequence be- 
fore you would have an armed weapon. 

. The United States has no agreement which aliows it to land a nuclear- 
carrying aircraft in any country. These aircraft must take off from 
the United States, fly their route and return to the United St.ates with- 
out landing. This means refueling operations in the air at various 
points along the route. We had a refueling operation agreement with 
the Spanish Covernment. The 16th Air Force was in charge of the 
refueling planes which would take off from Spanish territory, meet 
the bomber supposedly out over the Mediterranean and refuel it; the 
bomber would then continue on its way. These, of course, were always 

called practice flights. They could, of course, be changed from a 
practice flight into the real thing by the right combination of messages, 
including one from the President. This is Operation Chrome Dome. 
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As a result of the accident that occurred, Spain immediately with- 
drew, or requested that no more weapons be flown over Spain. Some 
fee! that this operation has about outlived its usefulness, that the 
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intercontinental ballistic missile has replaced it. And so, Operation 
Chrome Dome is being phased out. 

TAYLOR: Excuse me. Are you equating Operation Chrome Dome 
with air alert? Do you mean it’s decided to stop all air alerts? 

LANGHAM: No. I am referring to the type of operation in which 
an armed bomber with a target in mind is flying a practice flight in 
the direction of that target and then is turned around. This operation 
has been going on since 1962. This particular refueling operation 
has been done 140,000 times with nuclear weapons aboard without a 
single accident. 

According to an Englishman who had an 8-millimeter movie cam- 
era, he saw the vapor trail overhead and when he looked up he saw 
a big puff of smoke and fire. 

Immediately in the path of the falling debris was the little village 
of Palomares, approximately 400 inhabitants. Palomares had been 
there since the time of the Romanr. In Roman times they mined the 
nearby hills for lead, zinc and various other minerals. At the turn 
of the century the mines began to run out. Many of the people left 
Palomares, but a few of the hardy citizens stayed behind growing 
tomatoes, raising pigs, sheep, goats, alfalfa and other things, agri- 
cultural products of that variety. 

When the planes exploded, the four weapons came tumbling out in 
all directions ard pieces of airplane fell absolutely all over the village. 
Disappearance of the planes from the radar screens at the refueling 
station let them know that an accident had occurred. There were 2 
bombers, on this run and two fueling planes. The other bomber re- 
ported that the accident had occurred. So, the a,cident was known 
within a few minutes after it occurred. 

Immediately, contact with the area was established by the 16th 
Air Force. The principal way to get there was to drive over a very 
narrow bad road or to fly in by helicopter. 

The first thing, of course, that one should do in a situation of this 
kind is to look for any indication of a criticality yield and. indeed, 

__ 
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this was done. So, the first group that flew in by helicopter looked 
to see if there had been any indication of a criticality yield and then 
started searching for the injured and the dead. There were seven 
American Air Force people killed and three injured. The next effort 
was to find the weapons, primarily because they included a lot of 
secrets, so-called, of our weapon technology, and so they were to 
be found at all costs. 

THE SEARCH FOR THE LOST H-BOMBS 

LANGHAM: Within two or three days 
on the shores of the Mediterranean which 

a base camp was organized 
grew to house 850 people 

before the operation was over. Almost immediately a starch was 
started on land with these people lining up finger tip to finger tip and 
walking across the countryside looking for something that looked like 
a nuclear weapon even though. of course, nobody in the crowd had 
ever seen a nuclear weapon. They searched 49 square milts three 
times by this technique and part of that 49 square miles they searched 
seven times trying to find one lost weapon. The Durtau of Mints flew 
out a team which even inspected all of the old mine shafts and all of 
the old wells. 

It was obvious that some of the weapons, one or two of them, could 
have dropped in the sea. So, the Navy was brought in on the optra- 
tion and within two or three weeks the Navy Task Force had grown to 
14 ships. They brought in the Alvin and the Aluminaut and the exptri- 
mental devices that art used for deep sea recovery; and this turned 
out probably to be the greatest Navy exercise in deep sea salvaging 
and recovery that has ever occurred. 

The sandy beach was a part of the economic and psychological 
aspects of the incident. The mints having run cut, this was a de- 
pressed region. It has tight milts of the most beautiful Mediterranean 
beach you will ever see. All one would have to do is clean up some of 
the slag dumps and things left by the miners and one wcdd have a re- 
sort possibility that could actually rival the French Riviera. The 
Spanish Government had actually underway a dtvtlopmtntal program 
to develop this into one of the tourist resorts which art doing so much 
now for the economy in Spain. One can imagine the great concern of 
the Spanish Government; here was this development. and if there was 
a hydrogen bomb lurking around somewhere just waiting to go off, the 
tourists might not come. And so, this incident could jeopardize their 
entire program to relieve this depressed area by making it a toutist 
area. 

L 
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After some time, within several hours, three of the weapons were 
found. One was found in the dry river bed just to the east of the village. 
right where the dry river bed joins ‘the Mediterranean. Palomares 
sits on the mesa about a mile from the beach. Between Palomares 
and the beach are the ruins of the smelters which have fallen into 
great decay. These ruins actually were used as political propaganda. 
Pictures of these wrecked and ruined smelters were run in the Iron 
Curtain country newspapers as part of the aftermath of the American 
accident. And not only was that of some international political flavor 
but the Nuclear Disarmament Conference was meeting in Geneva at 
the time of the accident; and when it became known, even though it 
was not announced officially by either the Spanish or the U*lited States 
Governments. the Disarmament Conference was terminated. 

EISENBUD: The Western blocs walked out? 

LANGHAM: The Eastern blocs. 

EISENBUD: How long after the accident was that? 

LANGHAM: They walked cut immediately upon hearing of the ac- 
cident even though i? was not reported that nuclear weapons were in- 
volved. The Russians walked out of the Disarmament Conference and 
so it was disrupted. So this had international political trauma as 
well, as much as did the Japanese incident. 

I’forgot to say that the first weapon, the one that fell in the dry 
river bed, sustained only a derted nose and lost one fin. It was picked 
up by the helicopter, put on a truck bed and rolled away. 

The second weapon completely overshot the village a?2 landed in 
the hills to the west of the community. The chute didn’t t!eploy; it 
impacted at full velocity in the side of the mountain. When the high 
explosive charge in the warhead went off the plutonium therein, of 
course, was converted to the oxide: The fine dust of oxide was thrown 
up with the dirt and bits and pieces of bomb casing into the air: the 
wind was blowing down the valley toward the village at about 30 knots. 
So the plutonium clo*id drifted down towards the little village of 
Palomares. 

The third weapon to be found impacted right at the edge of the vil- 
lage. 100 yards from city hall. 3ne motor pod and wing of the B- 52 
fell within 80 yards of a school yard where there were 70 or 80 children 

. . 
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playing. There were bits and pieces of airplane all over the -Jillage. 
It was just absolutely unbelievable that that much material could fall 
down in a populated area and not hit sombody. But nobody was hit. 
In this case the weapon impacted in a rock wall of a man’s tomato 
patch, the high explosive charge detonated and the plutonium was 
thrown into a rloud which drifted away from the village but down 
across their principal agricultural area. 

Their prime cash crop was tomatoes, and they get two crops a 
year. The last one they harvest about the middle of January. They 
were just waiting to get in to harvest their last crop of tomatoes. 
Incidentally, it happened to be a holiday for a patron saint oi the vil- 
lage. So, religion enters into the situation. For those of you who 

like to think of the theological aspects, the statement was made, “The 
hand of God was out in Palomares, ‘I 

FREMONT-SMITH: The htnd of God protecting the village or pun- 
ishing it? 

LANGHAM: Protecting it, because this is the only village that’s 
had over 4 megatons of weapons dropped on it with nobody being hurt. 
So it does look as if the hand of God was out; this was what the Span- 
ish thought, the people that lived in this area. 

In this case, the contamination went doun across their principal 
cash crop, their vine- ripened tomatoes, and 90 economics are in- 
volved here. They have a fishing industry also. and there was a ques- 
tion about the fish ae well as the tomatoes; exactly the same thing 
that Merril wae talking about. 

The inhabitants of the area are very friendly, nice people. They 
like to have their pictures taken. Burros and carts were their prin- 
cipal mode of transportation. Many cc the tomato fields were ferti- 
lized with soil that had been brought in in baskets, and the soil has 
been brought in over the years to make the tomato fieids. 

KADIOACTIVE CONTAMlNATIOtj 8. DECONTAMINATION 

LANCHAM: Plutonium counts of the order ‘of probably two or three 
thousand per minute per alpha probe area could be measured io the 
front yard of a few homes and there was a count of 500 or 50 some- 

tim.as on the Irving room floor inside the house. 

\ 
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The Spanish &EC coilragucs were extremely knowledgeable and 
extremely cooperative. Their attitude was, “We’ll worry about the 
people; you worry about the tomatoes and the contaminated fields. 
We’ll take care of the people. ” They did a beautiful job. Here was 
cooperation, aa you see. that was unbelievable and knowledgeable. 
There were only three or four of these ptople, but the two principals 
had spent a year or two in this country at Rochester and at Brookhaven. 
So they knew somethi,rg about what they were dealing with, and some 
people took it quitr llp\tly. 

Their tomato plants are trained gently by hand to grow up in a 
tripod of stocks. They’ll grow seven feet high and they were just 
loaded with vine- ripentd tomatoes. in January on the European 
market they bring a nice price. Thor income was what wau going to 
keep them going until their next crop. 

The tomato vines gave readings of l’?.OOO to 20,003 counts per 
minute. The first effort was to get the vints raked up in a pile so 
that the plutonium wouldn’t blow around and crtate a further inhala- 
tion hazard. Enough plutonium taken into the lung or the liver or 
bone would produce cancer. We’ve done thts hundreds of times in 
l dmil!s. Plutonium, if taken in systemically is, indeed, bad. 
Thet.**s no doubt about that. And some people have referred to it 
as the most toxic substance known to tnan. L think this is erroneous, 
but you can get that belief by iooking into the industrial toxicology 
tables at the maximum tolerable levels of various materials; and 
when you get to plutonium you’ll find that plutonium-239 has one-half 
of a tntcropram as the MPL. *That’s one-half of a millionth of a 
gram as the maximum permissible body burden. If you’re worrying 
about the plutonium-238. it’s 250 times tower. 

RUSTAD: I think thrt you should point out that ingestion as such. . . 

LANGHAM: I would, yes. But the whole idea. as I said, is it’s 
systemic deposition. ‘The reason I feel plutonium shouldn’t be given 
this terrible reputation is that it is extremely difficult to get into the 
body and one can eat it and absorb only about 3/L,QOO of 1 percent of 
what passes through the gastrotnttstinal tract. In the 1rlr.g the ab- 
sorption is a little bit higher perhaps. 

EISENRUD: I’ve heard the statement made many times. I don’t 
understand the basis for it since the maxlmum permissible body 
burden for radium is l/l0 of a microgram. 

. ---_ _. - 
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WNGHAM: if we put it on the microcurie barir, then it’s 4/1CO 
of l microcurie as compared with 1 /IO for radium. 

Tomatoes, vines, cane stocks and all were taken to the edges of 
the field and hauled away to decide on disposal later. Crop desrruc- 
tion brings up the picture comparable to the Japanese. 

UPTON: These weren’t killed by radiation? 

LANGHAM: These were killed by the Americans. 

FREMONT-SMITH: At this time was there any kn\Jwledge yet 
locally or internationally that . . . 

LANCHAM: Yes, but neither country had adrnitttd it. 

FREMONT-SMITH: It woe jurt known but nol admitted? 

LANGHAM: Yes. It leaked out very fahbut neither country 
would admit it. They admitted there warn an accident, an airplane 
accident, but they wouldn’t admit that any nuclear materials or nu- 
clear weapons were involved. 

FREMONT-SMITH: Even though all of thtuc was being swept up? 

LANGHAM* That’s right. 

DOESON. Wright, what were the local people told? In what de- 
tail and by whom were they informed of the nature of the operation? 

LANGHAM: Thcy’were informed by the Civil Card. whc stem to 
crawl out of the woodwork in Spain any time something happens. They 
were told by the representatives of the Spanish AEC and by our own 
people to stay out of the fields until told to go in. And so they wtrr 
excluded from going into their fields where their tomatoes were about 
ready to be picked. Obviously, this caused the usual bit of concern 
and talk and soon it began to get around that there was a radioactive 
rubstance in the field. So, one began to hear the villagers talking 
about radioactivity. Their knowledge of radiation effects stemmed 
from knowing that in Hiroshima and Nagasaki thousands of people 
died from an atomic bomb, and one was occasionally asked the quts- 
tion, as a matter of fact. are we going to die? When told no, this 
satisfied them so they wcrt. away. Naturally this was a big thing in 
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their life. It was a place where nothing had happened since the Ro- 
mans and all of a sudden everything seemed to happen. Visitors 
came in from nearby villages. Even though there were only 300 pto- 
plt, approximately, living there. the Spanish ended up monitoring 
t.800 people because it became quite a tourist attraction. 

FREMONT-SMITH: With no restrictions on local travel? 

LANGHAM: Not except right in ctttain areas where we posted the 
Civil Guard and told the Civil Guard not to enter. 

A gtnLltnian who owned the tomato patch on the edge of the village 
was standing in the door of his home. The blast from the explosion 
blew him down onlo his living room floor, tore one door off t1.e hinge 
and knocked out one of his windows. That was the clostrt we came 
to having a Spanish casualty. Seven Americans had already died and 
tight more were killed flying in supplies and equipment. So, 15 Amer- 
icans lost their lives. Not a single Spanish life was lost. 

EISENBUD: How soon after the event was it known to the local 
residents that thtir crops would be bought? 

LANCHAM: Probably 24 to 48 houys. I mean, the first thing they 
knew of it was when they were restricted from going into their fields. 

EISENBUD: They were sure they would get a good price for their 
crops. 

LANGHAM: A Frenchman claimed he got a radiation bura on his 
kne= ircm looking into the hole. He got down on one knee, looked 
into the crater and then his knee got sort after that and he said he bad 
a radiation burn on his knee. Of course, this is alpha activity and it 
got on his pants but he could not have received a radiation burn. Lat::r 
the highly contaminated area was delineated with red flags to warn 

people. They hardly knew what radioactivity was, you set. To us a 
red flag means danger, “Don’t enter, ” but to them it means much 
more danger than it means to us, I guess. 

FREMONT-SMITH: “Very dangerous. Don’t enter at all.” 

LANGHAM: Yes, or, “Run the other way.” I don’t know, except 
that the red flag created enough commotion and our psychology 
friends can explain this, I think. 
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DUNHAM: I think Merril’e point about it having political signifi- 
cance may be important. 

EISENBUD: The red flag is what the Loyalists carried during the 
Spanish Revolution.. 

* LANCHAM: Yes. Maybe that did it. All I know is that we had to 
get the red flags down fast for some reason or another. Scraping up 
the plutonium contamination where we felt it was dangerous was be- 
gun even though no agreements had been made with the Spanish GOY- 
ernment as to the extent of cleanup. In other words, remedial action 
wa.s started even before there was any agreement. 

FREMONT-SMITH: Yes. Starting to occupy a bit of Spain, so tc 
speak, by the soil. 

LANGHAM: Yes. By the time we were through with the land 
operation, Palomares took on a different appearance. The houses 
had been hosed down in many places; some of them had been re- 
whitewashed. The fields had been plowed clean, with the exception 
of irrigation ditches, which we finally got the Spanish to agree to let 
us leave; the soil is so bad that it takes 10 years to stabilize an 
irrigation ditch, and if we had stripped the vegetation at the irriga- 
tion ditch we would have had a problem there. So, the Spanish agreed 
to let the irrigation ditches stay. Some of the fields were not stripped. 
In other words, we had agreement with the Spanish, finally, as to 
what we would strip and what we would plow and what we would com- 
pensate for, and so forth. 

Great piles of contaminated soil and trash were collected at im- 
pact point number 2. The question was what do you do with it? We 
talked to the Spanish and asked them if we could bury it and started 
digging a trench. The Spanish became concerned and asked that 
their geologists and hydrologists look the situation over to see if 
there was any possibility that this could ev.zntually get into tte water 
shed. This action delayed things a week or so. 

The size of the burial pit would resemble something approaching 
the length of a football field, half the width and 40 feet deep, depend- 
ing on what kind of agreement we could get with the Spanish as to how 
much we had to remove. But we started digging anyway. Before 
digging anywhere, we used tann trucks and sprinkled, theoretically 
to hold down the inrialation hazard of the people working there. 
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UPTON: Did the people wear respirators doing this job? 

LANGHAM: Some of them did, some didn’t. Most of the rerpira- 
tors were surgical masks, and if it did something for your psycho- 
logy to wear one, you were privileged to wear one. It wouldn’t do 
you any good in the way of protection but if one felt better, we let 
them wear it, We ran into such psychological problems. The man- 
ual says you will dress up in coveralls, booties, cover your hair, 
wear a respirator, wear gloves. That’s what the manual says. So, 
some people tried to do this where it was possible to find something 
that resembled this type of equipment, and before long this caused 
consternation in the village. “How come you dress up like that and 
you let u’. walk around in the village with our street clothes on? ‘I 
So, even little things like that, that I had never even thought of be- 
fore, became problems psychologically, Why shouldn’t we be pro- 
tecting them if WC were doing all of this protection in the area? 
Mort of the time the clean up operation would hardly meet the stan- 
dards of the health physics manuals, but I think there was not any- 
thing wrong with this operation. 

EISENBUD: How soon after did you arrive? 

LAIJCHAM: I guess I got there at about noon on the third day, 
something like that. 

EREMONT-SMITH: Where were you when you started? 

LANGHAM: I was in Washington. 

FR EMONT- SMi’L’H: A good place ! 

WARREN: Did you go home first? 

LANGHAM: No. I didn’t go home. They told me to proceed to 
Madrid, and I didn’t even have a passport. I was in Spain all of this 
time without a passport, only a pair of pajamas and a shaving kit. 
They did give me a little gear. I stayed only five days and came 
home. I was home four days and they sent me back for five weeks. 
When I arrived it was obvious there was no real health problem. 
This was not a health problem. The psychology, economics, inter- 
national agreement, ,hese are things with which I claim no competence 
whatsoever. So, at the end of five days I came home only to be sent 
back, assigned to the Amtrican Embassy. when negotiations were 
started. 
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PSYCHOSOCIAL, ECONOMIC AND POLIfltAL 
ASPECTS 

LANGHAM: The Spanish wanted the burial pit finally lined with 
asphalt, so this was agreed to. Then they decided that they wanted 
a concrete slab put over it and a fence put around it, and the United 
States to take A lease.on it. I kiddingly asked them if they wanted 
the lease to run for 5 half-lives- 120,000 years, When the State De- 
partment heard we were contemplating building a monument to this 
unfortunate incident, we were told to take the material out of Spain. 
So a barrel factory was leased in Naples, put on 24-hour duty and 
in 2 weeks produced 5,000 steel drums which met the specifications. 
When the barreling operation was complete we had packed up 4,879 
barrels of this material, hauied,it down to the beach and put it on 
board a freighter out in the Mediterranean. 

The next question to come up was, what do you do with it, now? 
The obvious thing to do wan to haul it off a few miles into the Medi- 
terranean and throw it overboard. You would be surprised how many 
people objected to this! [Laughter] Gen. De Gaulle’s government 
was one, as did many others, whethtr or not they owned even re- 
motely a shore on the Medittrrantan. In fact, people objected who 
had no coastline whatsoever on the Mediterranean. 

The decision was made to bring it home. You may think our prob- 
lem tndtd thert. but the Agricultural Department heard about it and 
said “That’s Mediterranean frl;it fly country and you can’t bring it 
in!” [Laughter] I tell that partly as a joke. It so happens that the 
Agricultural Dtpartmtnt Xd object and they did say that we would 
first have to sterilize it; and they suggested ways and means of doing 
this. After a while they did agree that if it was brought in and buried 
in the steel drums, there would be no possibility of fruit fly larvae. 
and so forth, getting to the surface. 

FREMONT-SMITH: How about the Governor of the receiving state? 

LANGHAM: He probably didn’t like it too much. but it was dtpos- 
ited at Savannah River in the AEC’s burial ground, and I guess the 
Governor felt he couldn’t protest too strongly. But there were pro- 
tests from that area about bringing this back into the United States. 

Some statement was made about how the State Department’s mode 
of operation once in a while causes trouble. The Ambassador, Angier 
Biddle Duke, is very well liked by the Spanish people and is a very 
competent person, but it was just traumatic to see him try to do 



246 DASA 2019-2 

something. primarily because it seemed that even tht Ambassador 
doesn’t dare do anything. even glvt out a news release, without a 
check to Washington. I think this thing could be more simply done. 
I think Angier Biddle Duke could Lavt been more effective if he had 
just been able to initiate a bit of action himself. 

This is the story except for a lot of details and the psychology of 
the news releases, the many, many thing5 that I would much rather 
hear discussed here Lhan tt, have to continue talking atoue myself. 
In other words, I think the interesting thing here was something that 
had all of the qualities that were in the situation Mtrril was talking 
about. There was never a panic or anything resembling it. There 
were little flareups. There was a little demc,nstration for an hour 
or so at the University of Madrid which was nicely tlmtd. They were 
allowed to demonstrate and then they were told to quit, and when they 
were told to quit, they did so. There were a few days when fish were 
not bought. There was a little rough time when any tomatoes from 
the south of Spain, whether they came from Palomarts or not, were 
not being picked up by the distributa>r, the. middle man. 

In the high level meeting, in which the Vice-President of Spain 
participated, it was pointed out that their distributors were nor buy- 
ing the tomatoes from the south. You see, the distributor goes down 
and buys them and brings them to the city. He was afraid to buy them 
for fear that when he got to the city he wouldn’t be able to sell them. 
So, they were more or less not buying tomatoes from that whole area. 

. When the hint was dropped to the Vice- President, and since the gov- 
ernment licenses these people, the kovcrnment said, “Those toma- 
toes at e all right, ” and indeed they were. In three days there was 
rt-establishment 01 distribution channels. 

The release of this information tells something, too, and that Miss 
Root is not going to like, I imagine. We had a bilateral piece of 

paper that we actually handed to Munoz Grandcs. This was something 
that the State Department had agreed upon, and which was going to be 
bilaterally released, in which the two governments simultaneously 
adrritted that the accident had involved nuclear weapons. The Vict- 
President looked at the piece of paper, which was a very benign little 
thing, and as you might expect, that was the la>t of it. Three days 
later, unilaterally. on the second page of their leading newspaper, 
a beautiful article came out written to Ottra, head of the Spanish 
AEC, in which he told the details. what the situation was. It was a 
most magnificent bit of factual reporting. When I came into the Em- 
bassy the people were running up and down the halls and one gentleman 

. _ * 
-- . _ - 



SESSION V 247 

said, “We’re having a meeting. Otera has blown his top. The whole 
thing is out in the newspapers.” The cat was now out of the bag. 

EISENBUD: On what day war this? 

LANCHAU: This must have been the 1st of March, somewhere 
along in there. It had occurred the 16th of January. something like 
six weeks later. 

Part of my job with the Embassy was to read all the newspapers. 
I could not read Spanish, but I would get translations of every little 
article on which I was to advise as to technical accuracy or as to 
whether it reflected in any way on the American image. When asked 
for my opinion of the Otera article I replied that it was excellent and 
that I wirhed I had written it myself. No one appreciated my humor. 
The article was a good one and I do wish I had written it myseif. But 
it just seems that when the American image is involved, people have 
no sense of humor whatsoever. 

FREMONI-SMITH: Did they send you home the next day? 

. 
LANGHAM: No, but I wasn’t invited to go on Duke’s swimming 

party! [Laughter] In fact, I wasn’t even invited to advise \im on 
that. I might have advised him not todo it because it drew adverse 
criticism. I’ve heard it criticized especially by the English. 

FREMONT-SMITH: What was the criticism? 

LANCHAM: The Ambassador and the Minister of Industry went 
down to Palomares and had a press conference on the beach, then 
went in swimming even though the temperature was 54 degrees, to 
show there was no hazard. This was considered by some to be a 
stunt to show people that this wasn’t going to hurt the Lourism. The 
Spanish Government’s greatest concern seemed to be to find the lost 
weapon, because of the possible impact that this could presumably 
have on,the development of this area as a tourist resort, It’s going 
along fine, now. If anything, I think now it has received a little 
added push. The people seem to be back to normal. We’re follow- 
ing them to see if they have any plutonium in them. So far it appears 
that they do not, and I think this is an incident which in terms of im- 
portance will not even be a grain of sand on the beaches in time. 

FREMONT-SMITH: How long was it before the fourth weapon was 
dredged up from the ocean? 
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LANGHAM: It was about nine weeks or so. Thty had a terrible 
time finding it. Admiral Guest drew some criticism because of the 
Spaniard who said he knew right where it went down and, indeed, they 
found it right where he told them it would be. But Admiral Guest 
came in and started a systematic sea search in which he started 
from the beach with skin divers and then he went !o hard hat divers 
as he was going out. Hc was making a systematic search of the en- 
tire botto. :. They found old cannon bails. pieces of airplanes, etc. 
They literally searched the bottom of the sea systematically and then 
finally it got so deep that they h.zd to get experimental equipment 
like the Alvin and the Aluminaut. -- With this kind of equipment, they 
could finally search the orea where they were told the bomb went 
down, and that’s where they found it. They got hold 0: it, lost it, 
and it slid down a little further; they got hold of it again and finally 
got the thing up. Of course, the criticism of the Admiral for not 
searching where the Spanish fisherman advised is unjust. The Ad- 
miral had no capability to search at the depth where the fisherman 
advised, and while waiting for deeper sea equipment,the Admiral and 
his staff felt it would be a<visablc to make a systematic search of 
the shallower water in the e/eat the fisherman was wrong. so that 
the ehallow areas would have been already searched. 

Part of the good humor going on between the Navy and the Air 
Force was that the rule book says the person who has custody of the 
weapon is responsible for the clean up and the recovery in the event 
of an accident. So the question was did thr Navy on the first try have 
hold of it long enough to establish custody? If so, they would have to 
pay the bill thereafter! [Laughter] 

FREMONT- SMITH: Did they? 

LANGHAM: r:o. You never put one over on the Navy, not even 
here! [Laughter] So I think the land operation probably cost of the 
order of $l,BOO,OOO and the Navy charged the Air Force $5,200,000 
for the sea search. There were x number of dollars in damaged 
‘weapons and three aircraft. According to the authors of the popular 
books on the subject, the taxpayer probably inherited a bill, counting 
the cost of the aircraft, approaching $39 million. Counting the plane 
that crashed in <he mountain flying in supplies. perhaps $35, 000.000. 

FREMONT-SMITH: A Little less than Vietnam for one day. 

LANCHAM: yes. Not even that. 
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WOLFE: The Spaniard that knew, was he a fisherman? 

LANGHAM: He was a fisherman. He was the one that pulled the 
pilot out of the sea. When the plane broke up and the pilot and the 
bomb dropped out, they both popped their chutes immediately; this 
happened at about 30,OCO feet and there was a strong wind blowing. 
So, one bomb and the pilot drifted almost five miles out to sea. 
The fisherman swore that he saw two chutes and that one of them, 
if it had a man on it, carried a dead man; and he kept telling them 
where he saw the second chute. He said the chute was different. 

BUSTAD: Another interesting part of this is that he described it 
to them, the impact point, and on two successive days took them to 
the same spot. 

LANGHAM: Yes. This was his fishing ground. They had him 
go to the spot two or three times. He went to the same spot within 
200 feet. 

MILLER: Why would the chutes open for two but not for four? 

LANGHAM: The chutes were not supposed to open on any of them 
unless they were signaled to do so. When this plane fell apart, evi- 
dently these weapons got an impact in the chute cannister which 
popped the lid off a couple of them, and then it was a matter of aero- 
dynamics whether the chute was dragged out. They four.d the tail 
plate off the chute cannister to the weapop that drifted out to sea. 
They found the tai! cap to the chute cannister and this ix all they 
could find anywhere. 

DOBSON: Wright, in the early and less certain part pf thr whole 
episode, when you first arrived was it difficult to find out whether 
o- not there was a health hazard? 

LANGHAM: No. SAC has a response crew. Albuquerque has a 

response crew. These people were all arriving at about that time. 
There was the usual meter problem. At one time we had 12 alpha 
meters, one of which was working, and you can’t do much monitoring 
with one instrument. But the Spanish, believe it or not, had four or 
five instruments. So the Spanish came in with their instruments and 
by the time I got there they and the response teams already had a 
crude outline of the levels. 
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DOBSON: The Spaniards had better monitoring data when you got 
there than the Americans had? Is that what you mean? 

LANCHAM: Not necessarily better, but they had contributed tn 
the fact that there was quite a bit of data of a preliminary nature by 
the time I got there. They could show crude contour plots and where 
the accident occurred and what way the wind war blowing and other 
useful data. 

DOBSON: How did you find out whether anybctiy had a real snoot- 
ful of this stuff? 

LAXGHAM: Urgely on intuition. Within an hour after I was 
there I was completely relaxed. This was one of these situations 
where the circu.mstances were all just right. If we do this again, 
we may be in trouble because we have had all our luck on this one. 
The wind was blowing right, the people weren’t in the field and 
pieces of the airplane fell beside people but not on them. It’s just 
one of these things where everything broke right; there are, of 
course, the lasting effects, as you might expect. 

From the psychologicdl point of view it may interest you that here 
war a community in which there was no class distinction whatsoever 
and now there ir class distinction -the man who got compensated as 
opposed to the man who didn’t. The man who didn’t is a forgotten 
kind of second-class citizen, at leant he feels that way. So there’s 
social &ratification now where it didn’t exist before. One woman 
has been deathly sick ever since and, of course, it’s due to pl\;to- 
nium. This was the woman who was standing in her front yard when 
a burning Ametican body fell right et her feet. She tried to put it 
out by scraping and putting sand on it and she’s been sick ever since. 
I think if I had done that I would nrobably be sick, too. But, of 
course, they think the logical thing in this is that the plutonium is 
making.her sick because she was down in the dust scoooing it up and 
so she must be full of plutonium and she’ll not return to her home. 
Every time an animal dies, o f course, the question does come up. 
‘r’here have been agitators in and the population will flare up and 
there will he a little demonstration. Some of their own authorities 
come in and quiet it down. So this is a game, you see, and there 
are a lot of psychological implications to ail of this that I would just 
like to hear you people &peak about. 

SPEAR: Was there any period when the farmers were looking out 
and seeing their prized cash crop being bulldozed into piles and not 
having any idea that they would be compensated for it? 

\ 
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LANGHAM: This was cot the case. This is one of the things that 
I think has something to do with this difference in the reaction. The 
Spaniard, believe it or not, respects his officials and he Lelieves 
them, and these Spanish AEC people came in and explained the situa- 
tion to them. 

My wife and I became great friends with a waiter. When we were 
ready to leave, I said to him, “You never as:ced why WC were here. 
Ha3 it ever occurred to you? “ He said, “‘No. not partlrularlv. A 
lot of people come here, a lot of nice people.” I said, “Well, we’ve 
been here ansociattd with Palomares, you know, the weapons acci- 
dent. I’ “Oh, yes,” he replied, “Paiomares. It’s somewhere down on 
the coast. I saw something in the paper like this but WC never get 
excited about anything we read in the papers!” So their whole atti- 
tude v~as’ iint. The nnly time: there was some trouble was with the 
hed Duchess, who is three times a grandee. She was thrown into 
jail for 24 hours once; she’s a r%-.a! agitator. She showl!d up at 
Palomares with two doctors she had hired herseli to gi\ e these peo- 
ple physical exammotions; she was telling them that they had been 
mistreated, they might be sick, and maybe they were going to die. 
AB a result there was a flare-up in the community, and so the Span- 
ish officials and authorities had to go down again. The people will 
go up and down depending on how much the,y’re agitated. If you can 
just keep the agitation low, the problem is low. This sremed not 
to be the sit* -.tion in Japan. 

EISENBUD: There were a lot of differences, ! think, that are 
quite apparent. What about the ?rebS? How large a press corps 
did you have? Did you hav ? the foreign pr 6s s? 

LANGHAM: You ha<! the foreign press, a few wandered in and 
out. 

EISENBUD: What was the total prrss corps at the tieight of the 
excitement? 

LANGHAM: You never knew. They just - ,andered in and out 
The people were ;oo busy to give them any information. So they 
32ndered away again anti then, in fact, much of the criticism of the 
way this was handled has come from the prrsr. ! tnL?.\r awe were too 
bugy. WC di.in’t bother wi:h them and thcb g& t~rcd d:;.d went away. 
Furthermore. me sea searc’ stole the show, you see. I m-an those 
H-bombs sitting out there jt.st ready to go off, stole the show. So 
they really didn‘t bother with us so much. 

i _ ___ ____ _ __ __ . . __ _ ____ _.. _ _ _ --__. __ _.__. . -. __-_ _ . 
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WOLFE: The gentleman, the firharlan who know where khe bomb 
WI, dtd he get a ptrw? 

LANCIIAM~ Me got money. he got 4 decoration. Hr cd hir boat 
prrntad. Then & lawyer gut hold of bum an4 ho’r l utng the Amerrcaa 
Ckvornmcnt fcrr $5 mrllrcn. 

btlLLEl-4: What for7 

LANCHAM~ Ita My* ttba v*Iuo of tha weapon wao crl lOad s5 mil- 

l&on. Wsll. that’* an toflatod prtco. t happen to LMJW that It dtdn’t 
coat that much. The lawytre are tryrn# to Irla 4 rurt that he rorlll 
uvcd the Amcrrcan ~avornmont 5% mrllton. 

11 USTAD: Xhoro’e bnothor l rprct 04 it that 1 hoard and I wanted 
to check ht ou with you, I hard that thorn W~I) 4 lot OJ dtacuraon 
l o to whtthar they ahauld ptcture tha weapon aftor they rotrbrvcrl 
rt, md that they docidrd for publlcay purporoo to have it ptcturod. 
tt nrcaht be intarortkng to prtronl the bach~rwnd on that. 

LANWAM: WC& ol coureo, the rntorlr*tioor! propaganda WI 
that tkeos Amrrrcana Just mcght rnqrh rn l dummy bomb an yau and 

MY* “sy we found e. ’ 50 thr qurrtion WED how would you prows 
that rw.lttd you finmd ~1’ 30 they ltnall~ decided to Irt the photngrr- 
phorn hrvo (I crack &t tt an4 t&h* &te prcturo l m they woro BrrnytnR rt 
up. rnd 10 lurk. and l o thrs wao done. 

LANCIlAht- Yen. rvrda%tly. t’m l uro thte ham bovn tnvorttcatcd 
by tho mrlrtrry rnd tq tho A&r Errs at great Ionyth; about tho laat 
word I think on+ heard was that crf a man curdrrq the refurltnp t-ape 
rho yelled at Ike p&lot and l &rd hr tam epprorrhtng too f&St. C tion‘t 
Lrusw what hoppenod. kut the p&w broke tn two. tho Larmtmr brolrc 
tn twc r’yht in the mki4ls. and thrro was a l prlltng of fuoi. tho tanCIor 
espl0de.1 an3 r+orvthtng l rplodrd. I’ve hard ttut therb’e bon a rrhL 
aortaurn irvorttgrtmn ol thro l cs~dent but I thrnk the A&r I’otcr km nra 
rdytr~ tho rpecrtic dctarlr. 

WOLFE: tt’o much toe early fur that. Wo won’t ghll that until 1qM)! 

CONARD Where did you grt a11 the top s& to ropkce a&t yw 

l c r&prd ofl P 
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WNCHAM: 1 don’t know exactly myrclf where it did come from 
because I W~II in hladrid mart of the time during t!at phase of it. 
nut what they were gotng to do was to let the farmcrm themselves 
pick the area they wanted it brought in from. So they prckrd an 
l rea that wasn’t too far away. 

FREMONT-SMITH: You mtan we don’t h-re any USA *oil over 
there’? 

LANCItIAM: No, it wasn’t rhippcd from thim country. It wao 
local rot1 that wasn’t contaminated. 

SPEAR: One of the dirturbing thingr about it, if I read thio cor- 
rectly, Ir that rpparently the supprtmsion of new&, the rupprcrsron 
of anformation, was a very htlpful foctbr tn holdrng down any kand 
of panic reaction; that if thir had btan a more rophirticatcd local 
popul&tion they would not have been aa ready to accept the l implr 
word that “You’re gorng to be l :1 right; you’ll be taken care of.” 
This I find d1otutbrng. 

HOOT: Wall. they had hsd l controlled prcrs in Spain for so long 
that even lf it got dccontrollcd,peopla would take a long trmo btforc 
thoy would begin to read it. liewrpapcrs in Spain are very rarely 
read because they are govcrnmert handouts and have been known to 
be l o for l great many year&, where&m in Japan, AO Dr. &hull 
pointed OW. thrrc’r the most tcrrtblc compctrtton Ior nzwa. I’ht 
ntwmprptra thrmstlrsa &re ro rich that Yamrurt, for tnstance, bar 
a whn:e pool ai automobtlra and when a rrpartor sas taking me out, 
ho JUat comamndorrcd a car wrth l chauffeur and took off. You don’t 
men have that Ln New York. Aiao they mend two or thrtr reporterr 
out on the aame rtory l o that they can cut rach other’r throat* and 
get the bsmt report posrtble. 

ROOT- I’hr moot detailed rtth the momt tntimace pictures. Re- 
portorr were pilAng in through the wrndmn In the horprtrl. u&err 
yog’ro not oven #upposed to enter wcthout permrrrtoa. They were 
climbiq up the waHr and f&lling through the windows to got prcturer. 

EWXURUD: Thty carry ahamtnum scaffolds wbtb them. They 
~11 think nothing al ]urt rrgging a scaffold up to l second story bald- 
ing &ad looking in 4 wtndow. &nd nobody stopr thrm. [Laughter) 

\ 
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WARREN: With a camera, too. 

EISENBUD: Yes, wvlth a camera, They use them in crowds so 
that they ian get up above the crowds and they juct rig them up and 
take them down. Frarrrkiy. 1 see very few similrritieo between the 
two incidentr. You have a situation in one crae where nobrdv wan 
hurt. In ?.re other case, you have 23 rick people. You have a relr- 
tively unsophisticated country under strong errential control in one 

caat. In the other case you’ve got a highly rophirticatcd rcientific 
corps !otaily disorganized rnd aI1 recing in tho iapanere incident the 
first qqortunity that they havo h%d port-war for any kind of reli- 
rtcognrtion: they were jockeying lor power and l cuing who could ray 
the rtrongert anti-Amorirrn thing. becourt thir was the kind of thing 
people wanted to hear at that particular time. You bd an AEC rn 
Spain which they ditin’t have in Japan. You had a Dr. Ramcs, whom 
we ail know, who wag very friendly. The nearest counterpart in 
Japan would be, 1 l uppore. Truruki. who at leant by reamon of age 
and long accomplir;tmentt wan rcccgnizcd an a menior person, rod 
he MI) fundamcntaIly anti-Amcricrn for rraaona which maybe Stuff 
Warren would want to expand on. II0 wan a former Japancnc admiral 
who, I ,hink in hiu later years. crme around for opportunlrtic rea- 
Bonn to be friendly to us, but t think under rt all he was not. You 
had a situation in which the hrbcr found that burincsa wan good. 
There murt have been other pcoplc bcridar the barbers that maybe 
bcnef!ttcd economically, whercrr in Japan tho bottom ruddcnly dropped 
out of one of thctr major tndurtricr. 

F’REMONT-SMfTli: 
lort. 

ElSENBUD: Within 24 hour, after the accldcnt. Wright raid that 
they had rgrred to buy the crop. 

FREMONT-SMI’TI{: Ye*. that ir true. 

3 did aleo tn Spain bccaure all the c.ops were 

EtSENBUD: Which lr a good thing., The crop is roid; you don’t 
have to *rorry about the l poliing, you don’t hare to vor?y about fond- 
ing a market. 

DODSON: ts?‘t the mart cnormoua difference the fact that thr 
Japanese Irk that romethtng had become hazardous about fish. and 
at the ume time they hd to look to firh for their very surtemance* 

EISENBUD: Yea. 

- _._ 
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DOBSON: While the crops in the FWom.rrcr cpirodc vcrt l o 
erscntial, even the to-to crop. This wa* not the Swniuh tomato 
crop; it was a rr*lativcly few patcher. !5o thetear no national 
threat . . . 

EIsENHU3: Ytr. 

DOtNON* No imagtncd r.stronal threat. 

WAHH&N, ft wasn’t there for a uhilc until the **ord rvcrrt down 
from headqurrttrs thrt they’d better buy up the tomatoa in the 
south because there was nothing wrong wtth them. It was there for 
a few days or so. 

LANCWAM: YQb. You saw tlcmtnts. 

WARREN: Of the porolbilitler. 

LBNCHAM: You saw tht tlcmtntr of ruch a dcvrlopmcnt as 
wtre teen in Japan. Thrt’r the only thing 1’11 aF;rct to. This was of 
grtat economic tmportancz for tl,c local area. I dan’t think I( was 
of tconomic bmportancc to tha nrtton ncccrr~rily cxccpt for taurrsm. 
vAich &as definctcly cor.cerning tht high ofiic mls uf the Government. 
But there wee great economic hard#!up brought to bear 31. the wholt 
arta inmolar at that gota. So that r:cmcnt was the ramc and you 
could see indications of thrr caurtrg conr~drrrhlr trcuhle; but it *+AI 
ktpt I)O localized tha: it nevpr attracted any l ttcntrct.,. ptrtcularly 
as compared to what the Japantoe drd. 

MILLET: I think the qucrtlon of the relation of the populace to 
the Itadrro ir a tcrrbbly Important thing here. I warn very much 
atruck by the rtatemtnt that thcrt pereons bclitvrd rn thclr Icrdrr* 
and 10 were not victims of *n&c. If the trader, rhnm rvtrybody 
trusta. comet out &fort the panic gctr rtrrttd and rrys, ‘You’re 
gains to be all rrRh(. don’t worry. Sow you go about your bu~rnrrm. 
we’ll take care of the crcp for you. I’ tht’e tine hind of thong. Ilut. 
on theochar hand. in the Japrnc~c rr.atanct, you’vt got romo crlml- 
rule here to btplra with rnd you’ve got a vtry dubtouo rclrrronrhip 
btiween thorn and the govcrnrng group tn Japan. (0 sry the Irast. 
So there arc a lot of prycholog;cal drffarcncrr htrt that make rt quite 
clear that there would be l different krnd of rcactiB)n. 1 think. 
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~REMONT-SMITH: How dtd you mean crimtralr? 

MILLET: These nailers who didn’t want CO come home becruro 
they were gorng to get in trouble. 

FREMON’F-ShfiTli: I reo, Yau m&h becauan they lud beea in 
jril before. 

htti.LET: Wherear. the Sprnbrdr were l l: goad virtuous peasants. 

ROOT: I think another thing, you got very little informtion until 
tha press became rb;crbcd in tha mearch. Tlren averybody wan wttb 
the drama In Spain hopLng And praying for l tippy ending. In rha 
Jawnose incident you got no knowlcdgo at rll until burned badior 
came home, men, warldwidr reports fcllowed concentrrtlng on the 
horror, with na explarution and no preparation, This I think bd l 

lot to do with thr global impact. 

CASARETT: Certainly one large difference between the two inci- 
dents is the prevtour expcricnce on the reretving end of nuclear 
weapon*, I s)rcuid imagine that such seneitiration would be much 
greater in Japan. 

PREMONT-SMIRK: Yo6 mean if Hiroshitnr had been in Sprln. 
you would h~vc expected &n entirely different rcspar.se’ 

CASARETT. Yes. 

MILLER: Dr. Schull c&cd the Rrkini experience “anaphylrctic 
shock. ” 

WOLFE: 11 there any record of anybody but the United St&es 
dumping radrwctivr materhi or bombs or what .not on othrr nationsT 

LANCHAh4: No. 

WARREN. The Russian, Chinese and French fallouts. that’o all. 
That’s not 4 weapon. 

WOLFE: Rut there have btcn no large incident*. If they had one, 
we do not know about it : ct. They wauld be slow in letting at Suore. 

UXGNAX: This sihutian was l bit unuewl. 

. 
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WOLFE: Yem. I just wondered why we’re always getting in the 
unusual situatior.. 

ROOT: Another thing wao that this was so obviourly sheer acci- 
dent. An explosion m the air- seven men, pilots and crew, killed, 
all Americana. It wan more likely to make people feel marl. than 
mad. Whcrear the I3rkini shot was a deliberately planned test. It 
wan portrayed throughout the world as a cynical determination of 
the l orccrar’s apprentices and their government to advance their 
weapons technology regardless of human cost. A terribly unfair 
judgment. of course, but these were the press rcparcusstrns nnd 
the rmprerrionr of people and governments. 

LANGHAM: Some of our friends in other countricr a*emed to 
think that It was a bit of a deliberate act to be flying over ~*.~ple’r 
headr with things of this nature and this came in for a grc;rr deal 
of international political harangue am you might expect. 

RWT: Yes, you would get that. 

TAYLOR. “The Sword of Damocles” talk was revkvcd for a while 
during thr Palomaras rncldent, 

CONARD: Couldn’t they have rc-furled over the Mcditerranc+rn 
rather than over this vtllage+J 

i.ANCflAM: Yes. In all probability this was their inrtructtort, 
but they had done thir so many times that contact was made a Irttlc 
bit closer to shore than expected. I think tnis has been a btg wrt 
of the Investigation, on the part of the Atr Force tcl quite an extent; 
wasn’t there actual human negligence or error on the part of the 
crews* As far as t know, nr, action was taken. It was ~umt at\ un- 

fortunato accident, and to put two planer together at 30,000 fret is 
probably not something you always do right on a met spot each t1rr.e. 
I’m l ure it has all been gone over very, very thoroughly by the Air 
Force. 

WOLFE: Does Russ& maintain a Chrome Dome? 

LANGHAM: Not that I know of. I think tlris is an American 
innovation. 

MILLER: There is a manual which tells what to do in an event 
like thir, but it mainly concerns threats to health. and f suppose 
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describes procedurcr to be followed, measurements to be made, 
contamrnatcd areas to be demarcated, and techniques for dccon- 
tamination. but shou!dn’t there a100 be dcviacd a manual concerned 
with prychological probltmr. political problcmr and economic prob- 
Iemr? Ia thir a matter that rhould get l omc thought on the basis of 
your experience’? 

LANGSfAM: Well. I’m pretty lure it’e grtt!.lg thought. It’s just 
almort Imporsible to rit down and write l manual that’, going to fit 
a rituation. You have to vilualira the situation and then you rrlta the 
manual to fit it. 

FREMONT-SMfTtI. Thtm mcanr every potontirl rituatloa the man- 
ual bar to cover. 

LANCXIAU: Yor, and invariably it occur8 where you don’t expect 
or undrr conditicnr you don’t expect. 

FREMONT-Sh41Til: And tho manual wouldhvo co say, “Use good 
judgment, ” 

UNGIIAM: That'r right. There’s no manual for a situatton Iiko 
thle. For example. I flt%lly ended up with some drar, dear friends 
amongrt the Spanish people. t mean they arc wonderful people, at 
Asart the anor I dealt with. and I have no r-ason to think that they all 
l ra not. nut we started out bargaintng. Now, how much would we 
clean up3 And one of the gcntlcmen rard, “Well. we think you rhould 
pith up every atom of plutonium you dropped in Spin and rcmovo tt, ” 
to which 1 replied. “You know, of courre, ttut’r an imposrrbrlity. 
don’t you”’ fir said, “Ycr, but it’s a good Forltion to start from!” 
[&qthtcr) We nude a dccrrion that If the contaminrtaon was above 
a certain lovei, the aoil and crops wnuld be removed; if it was between 
other Icvel~ the land would be plowed; and then at the lower Acveis it 
wouId be rprinklcd; and at still lower levels nothing would bc done 
with it. So wo act a level at which we would plow. No one really 
thauyht about it. Thir was just part of our rgrccmtnt. When wo got 
into tht mountainous arta whtrt tht c*rntamrnated cloud had come 
down tn the valley. it was just sheer rocky mountainrider that were 
contaminated above the level that we hrd agreed to plow. 

FREMONT-SMITH: You can’t plow a mountain. 

/ / 
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LANCHAM: So how do you plow a rocky mountain? WC went to 
the Spanirh with another problem. This was a rather big cririr and 
the Spanirh replied. “Well, as we recall, plowing was your idea, 10 
plow!” [Laughter] It was finally agreed in thir caoe that they would 
elevate their standard8 a bit and we would resurvey the whoie arca 
and if we found aream contaminated above this newly agreed limit we 
would actually work it with pick and shovel and stir it around, the 
idea being to get the plutonium beneath the ground ao that when it 
blew it wouldn’t become an inholatlon hazard by rcrurper.sion, and 
rome of the&c hilirider were pick-and-ahovel-worked into the soil 
inrtead of being piowcd. T’hcy were reasonable people. 

Now, thir docrn’fmean they don’t drive a hard bargain. They 
tcdc the recommcndationr that were first proposed and essentially 
dlvldcd them by two and made us go to one-half the level we had pro- 
pored. That’s all right. If you’re writing manualr-and i’ve written 
a few-you decide on what the proper strndarrlr of cleanup are. Uut 
it comes as a bit of a rhock to find out that if it’s the other fellow’s 
backyard that you’ve dirtied up, maybe he has aomct:Ang to say about 
the standards. You don’t come in and tc;l him you’ll clcr* it up ac- 
cording to your rtandardr. You clean it up according to hir, and 
there people drove a hard bargain, but they were ncver.hc:crs rea- 
ronabla. L had a great rerpcct for the Spanish AEC group. I think 
they have some highly competent peopk. ‘The whole Spantsh AEC 
isn’t ao big as the group Dr. Dunham used lo have In the Diviston of 
Diology and Medicine alone. I mean that’s their whole AEC and yet 
in it thq have a few highly competent people. 

WOLFE:. Wouldn’t it have been much cheaper to haul soil in there 
and cover it over than to carry it out? 

WNCHAM: Of course. It was carried out and then frcrh soil 
replaced on top of it. I think it’s jurt as well, right around the cra- 
ter areaa. that that was removed. At least you know it’s no longer 
there. They let us plow undrr, you ncc, a lot of it and they asked 
UI to give them a soil followup program because we had plowed 8 me- 
thing with a 24,000-year half-life into their nail and I’m sure they 
wop?d have objected If you had just burled it there. too. They felt 
happier about having it removed. and so did 1, where the lrvclr were 
high. 

UPTON: Will there be a followup of rome kind? 
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LANCHAM: There is a followup program.. This was part of the 
bargain. that we would ret up a followup program. 

UPTON: What l r? the objectives and the rc~pe of this program? 

LANGHAM- They’ve got a pcople’r program, a rail program, a 
vegetation or a produce program, an air rampling program, and 
they were extremely clever in the way they approached us on thir. 
T)l.dy raid, “NOW, we’ve t&hen your advice and we’re sure t)ut you 
have given us the right advice. Will you please ret UI up with a pro- 
gra.n and equipment so we can prove to our authoritter that we were 
ripht in following your advice.” So they have a fo:lowup proRram, 
ye& . 

UPTON: Under their own l urpicer. or do they furnish advisers? 

LANGHAM: Thir wa# very rtrong in their mind@. They wanted 
thar to be their program with us providing the backup, giving them 
the equipment, teochi,ng them the tcchniquer, which we’ve done, and 
occasionally advising them and letting them rend people to this 
country. I’ve had two or three of them at Los Alomos already. 

I think vou’ll fi1.d that Spai wanto to get back into the swing of 
thinga; they want, above ali. (3 use this to maintain a contact, and 
they want contacts. 1 would bet that if you counted the number of 
friends we have got in Spain as comprrcd to what WC had before this 
accident, we would count more friends there than we had before. 
‘Thio was an opportunity for them to get outside contactr. 

FREMONT-SMITH: That’s why you got your medal! 

LANGHAM: Well, I never quite figured out why I got a medal, 
because thtr is a rather rDbcr thing within itrclf. What you find is 
that circumstances place you in a position that you can’t get out of 

‘and you ore the focal point of the effort of an awful lot of people. 
Winning medals is just being in the right place at the right time. 

FREMONT-SMITH: I think making friends wao the crucial thing. 
That’s why we have more friendr. Anyway, t think there’s a very 
interesting comment. because I think we don’t have more friendr 
probably, I’m not sure 1 am right, in Japan as a result of the thirg 
there. 
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EISENBUD: I think that we had the same reaction in the scientific 
community. There are a lot of opportunist& among them. !L was 
quite ctimmon during those first few weeks for the younger people to 
sidle up to me and ask how they could go about gctti1.g I-llowrhipo in 
the States or aek if I could, when I went back. send them some rc- 
prints, or aok how they could learn about a certain piece of equirb 
ment. Aa Chuck will recall, rrtarting with Tsuuuki’a visit to the 
Stater in May, which was precipitated by thib accident which had oc- 
curred two months bciore, there was 4 long serier of exchanges. 
We had that radiobiology conference in the fall. The Division of 
Biology and Medicine began tcr euppozt research in Japan and any 
number of the young people began to come to this cout.tzy a~’ the rr- 
rult of that incident. 

FREMONT-SMITH: So it warn comparable in a way. 

EISENBUD: I think we really have had thr same types of ties hut 
thi.r, I think, is a form of opportunism. I presented to them the 
first rod&m iodide crystal that they l&ad ever seen and they appr e- 
ciated it very much. But I’m sure that WC couldn’t say lhat the name 
was true at the level of the people, where I think there are some 
acars. 

There was one other difference. At .he height of the Japanese 
furor which was, say, a week or two after the boat got into Japan 
-1 think it was the 26th of the month but it might have been a few 
days later-the AEC resumed testing in the Pacific. All through 
th%t spring until the tnd of May there was a series of tests and each 
one of those, of course, precipitated new rumors and new concern. 
All through that spring there were rumors of fishing beats that hrd 
been heavily iz radiated, apart from the question of contaminated 
firh. They were concerned, too, about the health of their fishermen. 

MILLER: h’erril, when you went to Japan, what kind of experts 
did you wtah you had with you who were not avai!able? I can think of 
two who might have helped you. One would have been a public rela- 
tions man experienced in this sort of thing, and another might have 
been a person who knew Japanese culture exceedingly well. 

EISENBUD: The Embassy presumably had this. I think Mr. 
Allison had a good feel for Japanese culture. Aa I recall, he spoke 
the language. As far as public relations were concerned, this wa3 
controlled out of Washington. We held an off- the- record briefing 
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for the American press an& this was hc’pful in the way the news was 
rtportcd in the States. But WC were n*,t permitted to meet the Japa- 
nese press until the fclllowing November when WC had some very 
successful new x conferences in which a lot of this was rehashed. and 
I think it did some good. Hut all through the period that I was in 

Japan, neither Ambassador Allisor nor 1 met with the press. The 
only direct announcements from the Americans were from pcop:e 
uho u’zrt just passing through and who had no relationship with the 
thinp, but felt that they would like to be spokesmen. All they did 
was muddy the water. 

hilLLET: There is a very high Icvel cl comradcrie between the 
American prychiatrtsts and tae Japanese profession. too. We went 
over there for a rhort ronfc?cncc. then brought them back the next 
year and hosted them to go down to Mexico for an international con- 
grcss with thr Mexicans. That’s been a very profitable expcricncc 
for evtrybody. 

fXSESI+UIY When it -&as a11 over, John htorton and ! decided to 
po to Eniuetek because nc was interested in findine out what he could 
about the natives there, Ilob Conard and Chuck Dunham and I, and 
others. thought it was a secret that wt were leaving. WC ltarned in 
retrospect there realty wtren’t any secrets a!1 through there. that 
almost tvrry move v:e made was pretty well known to the Japanese. 
When I sot to the ai: port. the whole scientlfir corps turned out to rray 
good-bye to u9, Icti housr is decorated from one end to tht ather 
wtth lovely presen’s that wert given to us. and 1 think it war) quite 
sincere. 

SC!tULL. Oce has to be carcfu! in placing too much tmpharis 
upon cvtnts of rirat kind in Japan. Courtesy requires that indivtduals 
of promtnence SC welcomed and sent off, even whtn they may not be 
hkcd. To do ,,therwise is a rcflectron upon oneself. 

WARR ES* 1s one supposed to give presents in return? 

SCHULL. Not necessarily. It seems to me that if there arc an- 
awers to br found to sttuations ltke the ones we have been dircusstntt. 
they must bc sought tn the culture of tnc country. and .xjsr*‘~;?, years 
of historical events which may have preceded the “affair.’ Japan is 
certainly a marvelous iilustrrtton of this; her reaction to t’.c I’uku-*au ._- - 
hIaru inctdent is not to be cxplotned in such simple terms as the re- 
sponse -,f a defeated nation to her defeator. Japan’s image of herself 

--. 
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had been shaken by the war to sn extent not rharcd by any othor con. 
temporary country rave por#tbly Germany. Thi* was l natton whtrh 
prided iterlf on the fact that it had never been rwrcr~fully rnvrdcd. 
had never lost a war. IIe .fapancss had seen thcmr*lvre am l tro*g, 
virile, and ao on; whereas in the port-war years they had bccrn con- 
stantly groping toward aome form of natron*! tdenttty, fhe J’r~ca 

’ Treaty had, of cottree. born rignsd l omcwhat Ierr than three bears 

before the Luckv Dragon alla&r, hut to the average J~partc~c the 
change in Japan’6 status could hardly have brrn apparent. There 
were #till YI nvny foretgn troops tn f&pan Ln 1’454 l o there hrd prob- 
ably been at the hctght of the Uccupatron. !t was a af4ging arca far 
Korea, tt will be recalled. hlomt Iaprna~ drd not have then ta*td 
quite porribly still do not have) 6 rtrong and frorttive tnugr of thsm- 
rclvcr a0 a nattcn. 4n1.I more than one trbrerver haa fc;* th4t they 
lack aelf-•aruranco in their dealing with othrrr. I bclic~~ that l me 
of thre im vl~rbic in Idpan’m forrcpn policy. t:rrtaLnty ahr dare rmt 
play the role in foreign l ffarrm today that rhr l b~uld tn L trw of lhr 
rite of her population. her rcalth, and indumtrai prwcr. frpan IS 
rtill hiding behind the rktrt+ of thr UnrtrJ Strtra to a conrvtrrrblr 
extent. This may be l conventen l trnce. but rt tm turtllf l wt)rthv 
one. 

FREMONT-ShUTIt Right, Very nice rtrtemcnt brcaurr I think 
one of the things WC ore weekrrt on ta l rk.tnp anmwrrm in cultures. 

LANCWAM: t wholchoartrd!y agree wrth that. I am COC\~P;CC~ 

that If thir bad happened not frr aray tn f‘rrnrr. we r~.ulri hc on our 
knoee in front of de C;aulIc. c~cn rtcht now. I th1r.k what LI f~ut-d tn 
the culture aa w-11 A* the nattonal phrlorop?~v of the** plaire. I* rm- 
portant. The Spnurd La a perron of err&t prrdr. I :h&nk pr-hhlv 
part ol therr failure to makr the progress thrv rir*rre 16 that they 
can rely on thtr grrat pride and .io DO prhapr ton mucn. 1 think 

you’ll find tbt Spurn I* rhnctng and f thtnk tou’rc potna to lrnd 
Spain biddrng once more to bcccmr romrbadv tn :he famtly of nrttono. 
It’s coming aiowiy but dcrtnttely; they are progrcartvp am! tour#cm 
is 0-c of therr great commodttica now. It’r &b*olutrly Lmposrtbie to 

get tourirt l ccumodattonr durtng the #c&eon tn the vtctnrty of !hdrrd. 



264 DASA 2019-f 

They arts dewloping thlr aa one of therr commoditloa. l o to #peak. 
It’r why ~Clom*ror wa) a rather important factor; the VicePrertdoaC 
ol the country, owe he heard tbt thorn mr M real hlth prob1~11. 
nemt art04 “At0 you going to it14 tht lort bomb’ ” 

- . . _ . ..w.... 
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SCHULL: I beliove tht you ato wrong. but t will admit tbt the 
bra of idoatity io of a diffarcnl kind than ano aeon ta Europa. It 
l oomo to me tht thero io moro ol an loolatioq of the young p~opk 
in Japan from their elders. on l rclatlvo rchlo. than thore LO ovoa 
la our om country whoro. as wo ail knor. thore bar booa l rubmtats. 
tial re)octioo ol tha valuer of formor goaoratloar by tho rout& (\I 
*Y. 

MfLLET: tr that the *mru •~ &dontAty:, Would you uy that we 
bvo no idoaity l o Amoricanr? 

SCHUL.k Porkrpr 1% uufag fko rord idontlty In a difforont conro 
from that d prychlatrrM@, but a nation’r Imr#o IO not apt to be cro- 
atod by Lte youth, and in Japan now. 60 in many other landr, rho 
young l te no4 Imtlylng ntb tholr rldoro rko crobto tho Lnugo. 

b Lo &riort foalhardy on my pert to attempt to dortrrbo rho dltoc- 
tlono t&t J&panooo youth* are l p8 to t&o. Thor ptc& up ano fad &!or 
mothor: I’m mare tboy oven hevo hlpptrr now. I%ut tho role of r(\r 

donto Ln Japa IS tho yoara rlnca tho war IUD baen l partkuLr1y 
htrrortlng devolopmont. l%o Communtrt movomrnt 00 the camarm. 
for orrmplo, ranger tram tho rhu= or “matn rtroam” ?Zn~aturon 
k Ioroar ad Ioo8sr l tro&mr. -- 

_-.-_ 
l ano of whtch even find the Ch&nomo 

tech too Liberal. ‘l”ho~o lattor l tiromirts kvo irafatod tbrmrelroa 
from a11 of the Communist currenta except theft own. U-drbo thr 

prowar year*, the Emperor darrn’t rcem ro he l Incus nl rtvdrnt 
intoroot rat l vota con~otn. l kbou~b tho youngor members sl tha 
tvoyrl irrrtly oftra are, dlbrit La a svmowhat rorrunttc way. 

About tro yoarr ago w l&rod on a @malt Ialrnd LA tho raatorn prt 
ol Kyurbu knomt l o ffrrado. It ho l poprLt&on of about 40.000 tndi= 
vtdurlr, rnd we wre rho only Cacaaionr. Wo rrunrge~ to l rtrblish 
rearorubly close roiattonm wtth rrvoral nl tho Lmrlroa and could cb- 

aonto oomo of rho om&~onr~ d8ffkuhree thew colteg~agr chrldrm 
wer8 sxporicncln~. shiny -to torn botwoon the necdr of l &em. 

reptdly paced rocrety end tho ttodrtronhl wayr of t!sotr parenta. Ihey 
wro l ttomptitq to rotrtn #ame renro of parent-chtld r*&tionahip 
but often could rrolt brtq thrmrofvom to actw!ly accept th* ralwr 
which m&&vatod choir parent&. Aa b conocquoncr. thw are rcmfueed. 
and porhpr s0rr.o of thir confurton t* rcflrctrd in thrtr l ~it~rnrlv 
high r&to of surrtdo-aLma& a third of all of Japan’r r\uctdos rnvoivo 
indAvidwlr of rgrr 10 to tQ. &nd l l urprrricy numbor involve tmrn- 
l gero, that ta 1% I9 yirr-oldr. 
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MIL!JX- How much naod to migrrk is there La Japan? HOW 
much doriro to Ike La ctthor councri~r l d bee- citi~sao of ohor 
couMrlor’, 

SCHULL: The tbrurt today certaialy Lo toward tba big cit,er. ba 
tb8ro lr Lam. mtgrrtios rirewhere. There haa broa t*Cruum6d 

, tbrwgbour faprn 01 people, prcnciprliy L~rtnorr. .a go to 11raai. 
Co&mhu. and revrrrl otbrr countrire in South Amertc~ the quuf.ar 
are urudly uver- rubocrtbed. Rut the major mavomeal. a. 9% 
raid, ia to the Iarge crtie*. l ru4 partrcularly thooo rttb rewly devel- 
optal tndurtrkl area@. notably llgbt Llrburtry. Hrrado. for l umple, 
botwea the nrtronal corroa of 1968 and our conrur in 1964 bad loot 
@boWa to porcolu or He popuWL0a. Lt La mostly tbo youal poeplo 
m&o are lravtng rho Wand; they fI:d the urban arobs mare &ttrsctbvo 
or at loa01 olterin# mote opportwttier. Ytnce the armbar ot farms 
on lllrada he n& dkmlntrbed l * a roeult ol this migratlott, it tr o& 
tio~rly no longer orrontid fct the young to rewm4n oa tba Irmd. 
Proromrbly thtr. In turn, rrllectm changlna ~grlcultutal praetieoa. 
and l specially Lncrrarln~ mechanAutton. The fact that the young 
tan lerve wWxout cucersarbly tmpalrln8 cho productlv~ty of the km- 
1Iy Iarm. coupled rab rho active recrurtmmt ol labor LH the rural 
l roao by l number 91 tbprn’m iaduarirr. contributor to the urge to 
move. Mecent migration from ithrmlo ham bvon chloflr to Fuhuuk~. 
the nearent city of a hlf 6 mtllloa inhabitanta or more. to Owkr. 
to r4a@+. and to Tokya. . 

ft reams to me, to roturn to the major &naue batore UI, tht the 
Jb,luneao expertence &th and rttitude toward Lonkr&ng radution la a 
harrrdaur bare from which to ertrrpolate to *r)ut mrght happen in 

Ypdn or mart any other country. 1for;ever. careful rtudy of the te- 
l etianr of I&pan caa m&o an l atrcmely Lmportrnt ccrntrOxutton to 
the methodology ol evblrution, rnd particularly to the ark ol apprdia- 
&I of the role of a complex cultural fabrtc in the ovrr&LI r@rponro to 
l “mulrrr hawnin#. ” 

~EbiONT-S!.tfTH: Did you feel t!w the aficwtiw of thr youn# 
people had rtarted rover~l yeare crr:ier la Jap~ before tt becama 
ovtdont over here* 

!WiULL: l%at’r my Impresrlon. yer. At a tbmc, let’* oay, rben 
our rtudentr at the Untverrrty of Michigan were atill primartly inter- 

ested in panty rardr. rho Japane~o rtudvntr had begun to be mare l c- 
tlve politrc~lly. but then they have a long tradrtton of puliticar l ctiv- 
Lty wbkb doern’t l xtrt in the United titer. 

_- 

--_- 
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ROOT: ‘Lblnk of the rtudentli ho protorted Eirrnbcmw’r visit. 
Tbr WC preuy far back. Thor warturned Jim Ibggerty’r auto 
bile and damonrtratod 60 violently at tbo airport that it was consilf- 
wed inaduiub!. for rlw Prorfdtnt al thu United Stat.8 tn vtrrt Jawa; 
t&r ie AD great corur&rt to tbo cleric tmrge of tba Jryunose that we 
had. 

ElSENBUb- I drdn’t t&k to Dr. TruruhI bocauro ! thought ho war 
the had man. if* clearly ra#n’t. fly the tlmo f l rr;vPd, thoro had 
already bo*s conrtttutd & comm&ttee wturh w&a bordod up by Kc+- 
byarbt. who MB, l ; 1 rwall, a mlcrobto:oglrt . ad l tattrt;clrn from 
the Natrocul Inotma of Moalth. Thrra wuro two phyo!rranr un thr 
caTunlte*. Tbaro w&o the h-d of toy&o floqwt& rhea* turn@ em= 
cape* mo, rnd Dr. h&k& Aownl, the radtola~lrt. and the otherc were 
pnetkirtv aed pkymtci-tr and martno LtoiogArtr. U was agreed k- 
t-en out Cmturry and the Japanoar Z’orr~gn Officr that ali commu- 
ntca(iona to the psoplr would be thrauah tLir raanmfttee. Thf* would 
havs worked ~11 rtght. Wo l tuck to our part al the harga;n. rhkh 
ma -de ao erry that htcr oh rhrn ww wanted to hold proas confer. 
aura even the Ambarudor W~I noi pvrmrttod :o hold one. Itut 
while we *wrc coming to’rgrremrnt l n to r)ut the facts WI@. the 

ln&vldwl Japanrm rctcnthrto uerc goin@ out on their orn and r,:ng 

for public rttrnthm. and Taurubi in partrcular. rhn w&m ix4 8 mcm- 
her of thr committoe. way urrng hrr vrry pre,trgrws yooition an 
Japan to get to the prrra. There WI just c#. +ry that It could bo 
demo bwaure thta wo obvks~rly romcthing that was goins on. rhich 
1 uwver udctrtd. between Truaukt and the recut of the medical 
community la Japra. He finally loft Japan and rent to C.+neva ia the 
mlddlo of the turor. for rkicb, he was rrltklred. 

MILLER: tl~l the rraoon kr contatnina unjusttIled t,*arr. or wrn 
jorttpied frarr. war that that* WI l nmrono to rraawr~ the propie 
La Spin and there warn noone Jo r(ra8eure them in Jawn. Apprrrntly 
the l itwtroa wa# out of cantrol and could not porrtbiy hvr bosn 
brouakt under control under any circumrlancrm. even in rrtronpct. 

. 
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had tried ta rrttlo rho Koran war oo lb toter (1 m81 fiaally rcttlod 
on, 1 think hc would hvo bcoa impached. but 1 thin& Umcnhorcr 
looked very good at the limo. ft WI the rigb time to uy romething. 

FR OdONT-SMITN: Polllicrlly lb0 right time. 

RISENBUD: Yes, and 1 think that LI Kobayarhl, for l umplo. had 
trlcd lo mckc l rUtcmcnt at that tlmc which was rcaaaurtng, they 
would have found cnothor chairnun for the comrnittco. k’o l # cimplc 
cc that. How, who *arc, S don’t know, It might hvr baon tbc 
Fororga O(fice. 

MILLER: What I warn trying to get around to lm. *hat happonr lI1 
thcrr La another ruch incident. crthor hcrc or romeplacc l ire? It 
would rccm to mo that anr rule of thumb would be to try to gut aomo- 
one who can roccsuro tha poop10 l I) to what the r-1 circumcuncor 
are. tr thlr not rrght? lr thir not the big dUforcn:o betwcn the 
rsactlonm rn Ypcln in Japan? 

E!SSENDUD: fhrl’s right. ‘I)ut’r why I thlnh tt’r important ln 
lhc nuclrar field that we malntrln good contact* with our counter- 
parts overwas. and there aro innumcrrblc lnrtcnceo whore potantirl 
diftkulttec hrve been aborted by mere leltcra or rhort vlottr either 
frum gwernment to aovornment or by reproeentatlvoa. t could 
enumerate half a do-n. Uut in Japan there wca no organrrrtron. 
Jcpcncms mcicncc rt that point was a pretty amorphous rtructure. 
You didn’t have an Atomic Cncrqy Commlrrion. Dr. Tmukrmoto- 
1 don’t know whore he warn in tholo dayr. He ir now the head of the 
btological purl of the AEC over there find if Ihrs incident came up. 
ho rouLd bc the man they would Iirtrn to, but I don’t know. There 
war no such person In thaw dry*. 

FREMONT-ShUTIf: fen’1 the impllcatlon of Dr. MAllcr’m question, 
which t think ia c very good one, that the State Drpartmrnt rhould 
have a very detailed rtudy of cuiturbl cnthropology of the culture@ of 
all the different countrtcr and make thrr k prrwry concern of the 
State Deprrtment? They hcvc dono thim to aome extent. but not really. 
Rrt of the drfficuity haa been that our cultural l tuchgs a11 over the 
world arc iaolrtcd tn the cmbarrics and in the little l oclrvcr and do 
not xnove wath rho people. We don’t havs a l uggeotion that hrd been 
mrde at & confercncc for the State kwrtmont back ln 1916 and 1947, 
tht there should be A ryrtcmatic effort to put rtudentc in cultural 
anthropology. Theso rtudcntr would be wrttrng tbcecor ding field 
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work Jn l rroc!ation with l mbcrtiier in different courttrier) but also 
living l moq the people and with a Jkison tr) the State Department, 
borh to their univcrstty and brck to the local cmbcrry. HopeloJJy, 

there would bc c constant feedback of culturd underrtanding whtch 
would flow beck to the univcrrity and the State Departmeat. there 

ctudcntr wouid then bc good candrdater .‘or cultural attachdr some 
yearm later. Actually, I bcJlave the Foreign Service Inrtitute doer 
make romc effort to grve some cultural anthropology to the Foreign I 
Service people, but In actuality the culturrl attcche’r WJW are rup- 
posed to bo the peoplr to do thle are, bv and Icrge. almost complc- 
tly icolatcd from the community in which they oervc. 

I think that the question rairad ir, in a very brocd l ea~, if we 
are concerned vtth c variety of Incidents. land we are going to hvc 
incidents. not l lJ nuclear, but we are going to hcve Lncfdentn wrth 
other counttier l JJ over the world), if we’re going to meet these In- 
cidenta appropriately, wc’vc got to have a great deal of cultural rn- 
right with rerpect to every ather country that we can bring to the 
fore. Itow do you meet thir l ltuction tf it hca to do with ThctJc.3d 
end their culture, which IO g0cr.g to be quote tMlrrent from mcettng 
it ln Spcla’ 

MILLER: Yer. 1 think that, for one thing. the rdvirer. an CR- 
pert, might be able to fndicete the perron who can rnfiuencn the pea- 
plc or cm advise that thera to no ouch icadrr. that the rituctron rc- 

quirea a second Jlnc of defon-e and what tt should be. 

FREMONT-SMJTJi: but at lrrrt there should be 4 current aware- 
nerr of the cultural attltuder wrth rerpect to 4 varirty of thrngo tn 
any country wth which we have any dealing* at ail. 

EJSENDUD* It might be rorth noting tbt rhortlv after that fop- 
cnere episode both the State Department and AEC had J rcrrntif:c 
lkiron in Toyko Embassy. Of courac. this wao lone in other parts 
of the world aa well. I don’t know *Ihether we hcve anybody over 

there now. I prerumc WC do aa a rcrcntrfic l ttachb. 

FREMONT-SMfTJf: Yet 4 scicntif:c attcchd io not a cultural an- 
thropologist. This io c drffcrcnt story. He’ll be an expert in pbyrrer. 
you we. or ponribly in biocbemiatrv; in the rocirl scicnccr 1 think 
they are very. very rare. I thinJt we had one tn fndie and a ccuplc 
of ot!xer plrcce for a short .lmc and then this (~'4s r4put. nut the 
concept of using socirl science tnrbghts and copccirlly cultural an- 
thropology, which I think ought to be one of the key oncr, 1 don’t 
think it hce pcnetrrted. 
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WARREN: You ark aware of the uprct In tbo l nrhropologtrtr l aao- 
ci~tion. aren’t you. about rhoir being used l o tool@ by the cm? 

FREMOEET-SMITH: Yco. 1 know, and the rtory that mm la Peru, 
what was it cal!od. Camelot, which raired rn awful mere. But 
there wae alro not l great deal of wisdom ured. I would think. 

WARREN: That’. right. 

BRUES: You morn that oven the cultural l thropolo~lrts can bsvo 
a colonial attitude whon they go r~mewhoro? 

WARREN: I think the l nthropologletr. too. hvo c&mod down 
about thlr. It warn’+qulte aa bad +a they thought at firot. 

SCWULL* To return to Wright’r caao. it appears l @ though fn 
Spain all of rho unpredfctrblo olemonto conttivod to Sot togothor in 
4 vary hippy rort of way. tn Japan. euctly tho oppo$ttr l ocmr to 
hve occurrod. Tho one organization whtch could concolvabiy hvo 
rrndr the statement Morril qtgortcd was tha N&tlonal lnrtituts of 
Health; rho .%ttonrl Inrtituto of Radiolcgtcal Scicncoe WI not yet 
in exirtenco. DUL rvsn rf Dr. Ko~yrrhi had made a strtemont and 
& forceful one, it’r queotkonablo wh,othor tt wculd hove bud & rignlfi- 
cant effect upon the japrnoro public. 3-h. National Institute of Health 
of Japan, though ertabllshed in 1939. warn mo:o cloecly idcntiftod or=th 
tho occuprtron than mrny other Groupa. and I. for one. am not con- 
vtnccd tlut it tud rlthor tho stature or ruffictcnt public acceptance 
to atom the tide ovon rf oo mot&vatod. 

EXENU~D: The modicol rchools were u&r tbe Minlrtry of C&t- 
cation. tho hosptalr were under the Mintstry of WeXaro. and thoy 
woro jockeying botwocn tho politicfanr rn thoso two groups. It warn 

a mere. 

DUNHAM: Frank. you made a rtrtcmcni to the cffrct tbt the 
cultural l ttxhgr wcro irotated. Is thfr by job or rtmply by the type 
of peopie that had bcrlv l ppotntod? 

DUNHAM: I’ve seen this happen to rcienco attach:,. 

FREMONT-SMITff: I get the fmprorrion that the whole embarry 
group. the cultural attach51 and the l cicnce l tuchgr. rll live together, 
all rpaak Englirk. They live In rpocL1 houring arrangements for 

\ 
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them I think thir ~88 tmae in Germany. They are not ry8tematicblty 
orgaizcd to live with the locrl people or even talk their language. 
&ad thir ir talked about a lot. thir irolatton. I’M not in a position to 
know that it Lo true, but 1 have no rerron to believe it isn’t true. The 
children go to American rchoolr to a Irrge extent. that crc ret up 
ospcc3~11y for them. So 1 think that there 11 a failure to take edvan- 
tqo of the opportunrty, and I believe that thAs her been pointed out 
to bo quite in rontrart to what the Soviet Union doe*; they rend their 
pcoplo over to roll up their sleeves end *peak the Icnpruge end mix 
with the people and live at the level of the people. It wuI$ be very 
dtOflcult for UI to get Americcnr to go over there end Iwo at the level 
at the community in which they are rupporedly working. 

DUNHAM: On the other hand, the i5tltisb charge d’affaircr In 
Peking conducted c scmlnar Ln W&shLngton ten years &go when ho 
came beck, before ha went to Iicrvcrd to do some spcclal studies. 
~ad he pointed out that the Wurrbne h&2 tsoletcd thcmsolver from 
the people and they wecc not allowing their chrldrcn to l esoc~cte with 
the Chlnere children. So their approach Lc not uniform l crocs the board. 

FROc(ONT-JMfTli~ That’s a comfort. 

DUMMM: I think these things are uneven end l lot reflrctr. 1 
think. the pcrlorullty of the pcoplc involved. f know of c acicnco 
cttcchb. and I won’t cay what country he Y’~D in, who almoat dclib- 

erately isolated himself from the rcicntittc community and expected 
it ought to come to him. tf you have a cultural attach& ol that type. 
he ina’t goiqt to learn anythtnl;. Even if he doesn’t know the Ian- 
gGge. he rhould be outgoing. 

FREMCJST-ShlITN: nut there had born A policy here at the State 
Department with rerpect to thta II order to cncouragqin every por- 
riblc wcy,e relationship of there prrtirulrr l tuchgo to the community. 

TAYLOR: This ir apropos of nuclear accidentr or what’ 

FREMONT-ShtITTf: I’m talking cpropoa of internatton.4 rclationr 
of which nuclear accident &a only one. We spoke of what we would 
do in the future if we bd cn incident in France end I’m rAtring the 
ieoue. what would WC do in the future with cn) kind of incrdtnt’ We 
are bound to h~vo conflict cs we cre hrvtng many right taiay. We 
are bound to bvr confiicta with rutionr. end the way to deal with 
there conflicts ir to know aa much AS posoiblc. at lcrst, about the 
culhare and the l ttrtode and the mood of the people end not to be 
ineeasible. 

1 
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EISENBUD: W*~‘ve had many incident@ of many kinds, mostly of 
conriderably less severity in termr of hurt. but potentially of ranri- 
tivity, equal ICA~L ivlty in rclrtion to people. and there was a period 
in the late 1?50% w.len there wau worldwide concern about fallout and 
the rubjcct came up before parlirmcnte all over the world. I had A 
number of opportunrtler to vlrit crprtalr on short notice, perhrpr 
10 or 15 of them around the world, to moct, and I found that the 
guidance that I warn petting from the Stat. Department wae good, and 
I think Lt w&s good rn Jawn. 1 l pent, I puesa. 9 or 10 weeks thore 
and I’ve had many opporturutlee over the year. to jurt reminisce 
with Japanese friends now about thlr Incident. and I’va thought about 
it a great deal. 1 rrrlly can’t think 0; l . tinile had lead that they 
gave mo. I think that their opprairalr of tho people 1 would have to 
deal with were gocd. I think they l cemed to have a very good under- 
rtanding of the Japrneae culture, A number of them had been there 
before the war and l number of them bd Irarncd the language and 
borne of the rsnior people did lrve in the Japanrre community. 

SCfiULt: I would like to support Merril in that general rtatement. 
Japan haa bcrn one of tho few major embrsatco to which we’ve tried 
conrtrtcqtAy :o appoint professionals wttnerocd by the fat that all of 
our rcccnt l mbaaradorr to Japn have rpoken‘Japanere. 

EISENBIJD: Rcirchucr haa a Japancre wlfc. 

FREMONT-SMITH. trn’t this somewhat of an exception. one of 
the few; right” 

SCHULL: We even have been fortunate to have Japanese-speaking 
rcicnce l ttachgs. I can think of one in wrticular. Otto Lapartc. who 
ie a phyricirt of compctencc, and probably one of the very few in the 
United States who rpeakr .!r+~ncrc well cn*wuph to cummunica:c cffcct- 
ivcly in that language. At the roc~ai science@ Ieve\ wc’vc had 4 pro- 
ceorion of outstandrng pcoplc. The compctrncc was there on the 
State Department ride. in my opiniar. 

BUSTAD: Isn’t our criticism, hfcrril directed at the fact that the 
State Department expert tn Japan rhould have been allowed to speak 
out? 

EISENBUD: 1 think t)ut If he had been aIlowed to work out his 
arrangements wath the Prime Minister then-who incidentally told us 
he recalled raying, “Mr. Ambassador, it was you folkr who thought 
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we ought to have a free press, ‘I when we were complaining about 
what the press wad saying, which was a very good point I (Laughter] 
This was their first experience with a free press, at least their 
first decade of experience. I think that Katayama and Allison could 
have worked out an.agreement which would have nipped this in the 
bud within the first few days and I think that it would literally have 
bought the good wil! of everybody from the fishermen on to the relt. 

FREMONT-SMITH: But it was the State Department policy that 
prevented this? 

EISENBUD: I can’t speak far that. 

FREMONT-SMITH: i assume it was. 

EISENBUD: But I do know that there did seem to be the kind of 
latitude in the field th;rt was required in order to rork out the arrange- 
ments, presumably. 

BUSTAD: I vote for c’ecentraliution! [Laughter] 

WOLFE: Wright, when you were in Spain and you had to make 
the deciaionr, did you have to go to the Ambassr.dor and then to 
Washington, and then all the way back before you decided to plow or 
not to plow or something like that? 

LAlSGHAM: No. Insofar as those decisions to do things immcdi- 
ately were concerned, these were made by General Wilson, head of 

the :6tb Air Force in whose territory this thing had occurred, and 
in dealing with him you begin to realize why he is a general. He 
certainly made decisions, and his any of making a decision was to 
get the people around him that he thought could advise him, listen 
to them, and when they were through talking he made the decision. 
That was the experience the first week in the field. 

The second time I went back I tras assigned to the American Em- 
bassy. Now, you found here that decisions had to be checked all the 
way back tbrcugh Washington. I think if there is one thing that sur- 
prises me it’s how dependent cn Washington the Embassy aeemr to 
be when it starts to make a decision, and yet Mr. Duke was a highly 
reepected man among the Spanish. As far as I know decisions must 
be rtamped in Washington before action is taken. I just got the idea 
that there was too much centralization of opinion. Kn other words, 

. 
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does it do you a great deal of good to have a fine man in the field that’s 
respected if you give him no authority to do anything? And I rather 
sensed this. Now, I could be wrong. The thing that set me off on 
this was when Miss Root remarked about it, and this war really just 
what was bothering me when I was there. It seemed that there uas 
a rather cumbersome chain of command insofar as the American 
Embassy was concerned in a decision-making way and I rather ga- 

thered, Merril, that you had said about the same thing, 

EISENBUD: Yea. It was ridiculous. For example, if I wanted to 
seno a cable to John Bugher just telling him that I was going to re- 
main ahother week, this was a communication from the Ambassador 
to Secretary Dulles. 

WOLFE: You don’t just rend one with a carbon copy? 

EISENBUD: No. 

TAYLOR: Isn’t it true that every communication today from the 
State Department to an cvorseas post is from the Secrctarg of State, 
signed “Rusk”? 

EISENBUD: It was when I was there. 

TAYLOR: Every communication, even a transfer of a clerk from 
one office to another. 

SPEAR: You can alwaye’look down at the lower left and find out 
who it really came from, but it’s signed “Rusk. ” 

TAYLOR: Why go through this charade, or whatever it was? 

LANGHAM: I never sent a message. All of my messages were 
sent by Mr. Duke. Evidently that’s his job. 

WARREN: I can see a certain reason for this administratively. 
The Ambassador is playing the hand of the President,really,in his 
international relationships. So there should be appropriate consulta- 
tion. But something should be allowed to the r’rmbassador for the use 
of his judgment in the situations. The trouble is that the minute it’s 
a nuclear power, a sort of paralysis goes over everybody and parti- 
cularly those who are not scientists and are politicians or people in 
the administrative hierarchy who are unfamiliar with the situation; 

-- -. . . 
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they jurt didn’t dare move, and 1 imagine the President’s office called 
up Mr. Scaborg and he was consulted on the question all the time, 
and, of courac, the Department of Dcfcnra had to be conrultcd. So 
they had a small Cabinet meeting about thiu, and this took a long time. 
Not that I’m in favor of a complete block of responsibility; I am not. 
I think thcrc’a a time and a place for it and the local man ought to 
have enough renritivity to his situation to be allowed to meet what is 
really an cmcrgcncy situation. Now, if his judgmc..t turns out to be 
wrong, then he should be jerked home and he doer it at hir own peril, 
but a good man knows where the perils arc and what the goalr are. 
Irn’t that a beautiful thought! (Laughter*] It just docrn’t work out 
quite thie way. 

CONARD: I feel like I’ve been sitting in a State Departmant bricf- 
ing! [kughter) 1 wonder really how relevant romc of this stuff ir 
to nuclear warfare and the long-range cffcctr? We’ve &id an awful 
lot of strcrr on incidents that have occurred in foreign countries and 
how we might handle those in the future. But wht about what would 
happen in this country am an aftermath of tho war and the peychoeocial 
reactions here? 1 think tbt’r the real point we have to get at. 

c 
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SESSION VI 
PSYCHOSOCIALREACTIONS 

i 

INTRODUCTION 

EISENBUD: The interest in this morning’s rubject is made ob- 
vious by the way it har pervaded the dircursion of the part two days. 
I was very happy when I learned that our dircusrion thir morning 
would not,of ncccrrity,bc limited to the prychorocial implications of 
the three events that WC have discussed l o far in thir ucrirs, namely, 
the two Japancre bombings, the Fukurvu Maru incident and the Mar- 
rhallcre incident, and the Spanirh incident. Inrtcad. we will try to 
roam the whole field of the psychorocial implications of nuclear war- 
fbre. I think it may perhaps be worth a moment to explore ha meon- 
ing of at heart the social part of “psychorocial.” 

I would conridcr this to include all arpcctr of man’s social struc- 
ture including economic, cultural, theological and any other of the 
“ologicr” that may go into the society that he has constructed. 1 
suggest that we look at these qucrtionr in three phases. t can think 
of derignationr for the first and third. I think of the first phase aa 
the prologue, that portion of thr aircussion that would be concerned 

with what happens before war comrs and the waya in which the war 
can be prevented or its effects mitigated. The third in the epilogue, 
being what the effects would be if the war came. But, for some tea- ’ 
son. I couldn’t think of what the middle section would be called. tiow- 
ever, through my learned l arocutes. namely John Wolfe and Austin 
Brucr, I warn made to realize that what happens in the middle is the 
loguc, which had never occurred to me before! [Laughter] So, we 

will think of the prologue, the loguc and the epilogue. 
. 

FREMONT-SMITH: The “loguc” is a word. 

ROOT: Yes. In the beginning was the “loguc!” [Laughter] 

EISENBUD: Lct’r go back in time. let’s say before 1400. We 

can go back aa far aa you like and then go forward on to, gay, infinity, 
but we arc really talking about the next century or so, perhaps. Thin 
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is time, and I + ‘C we need some measure of progress; you could 
say that we can ,.3-t take an arbitrary unit of man’s feeling of well- 
being, of gross n+tional product, or anything you want to take. There 
certainly has been a general increase, with it’s ups and downs, which, 
ha5 perhaps been an exponential increase. 

FREMONT-SMITH: A general increase in something. 

EISENBUD: Something, whether you -measure population, gross 
national product, well-being or ieirure tine in technically advanced 
countries, those countries that are going to be involved in the logue. 

DUNHAM: Directly. 

FREMONT-SMIT_H: Something is going up. 

EISENBUD: Then something happens. What we have been 
talking about now is “pro. ” We start the logue with an all-out nuclear 

war which suddenly throws the society back, and I would certa!nly 
think that one of the things we would want to debate, whtn we gtt to 
this point. is how far it is going to dtclint. Is it going to retreat 
to where wt were in 1400 or just to 1800. or will ft go back 10.000 
ytarr? This is an important question of a social naturt. 

Equally important is the epilogue. fn the epilogue the society 
continues to rttrogrtss because the recovtry mechanism fails to 
operate. There is a period of leveling off followed by the recovery 
of progress. We art inttrcsted in the rate of decline and tht rate 
of rtcovtry, and we can speculate on what happtns as the epilogue 
continuts through hiatory. 

We will bear in mind that it is this divt and the rate of rccovtry 
that art ptrhaps the subjects of most speculation and, I think, prob- 
ably the aspects of tht whole ,story about which we can do the least 
at this moment, in contrast with tht prologut, where perhaps there 
are some things that we can do because we art all participatrog in 
one’way or another in the efforts to forestall the “logue, ” to put it 
off to infinity. If we push it .off to infinity, it doesn’t happtn. 

ATTITUDES TOWARD NUCLEAR WARFARE AND DEFENSE 

EISENBUD: There’8 been a good deal written on this subject, and 
some of you-notably Bob Ayrer- have written extenoivtly on the 

- _ - _.- . __ 
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pzychozocial implications of nuclear war. The zt?dy that has in+ 
pressed me most is one which f t!!ink might have been required read- 
ing for this conference. It is entitled Nuclear Disaster (Reference 
SO), by Tom Stonier, a rather unuzual individual who, while he waz 
on the microbiology staff at the Rockefeller University, was encour- 
aged by his associates in a small group called “The Scientists’ Com- 
mittee of New York” to make a review of the whole zubject of nuclear 
war and its social implications. He came out with a report which 
many of us were impressed with, although there are many rzpectz 
that many of us didn’t agree with. It was ultimately published. I 
think he haz attempted to analyze the effect of nuclear wzr in docu- 
mentary fashion and he has conzidered all of the phyzical and biologi- 
cal factorz that would enter into an evaluation of what the effect of 
an all-out nuclear war would be. 

FXEMONT-SMITH: It zeemz to me that during the time that he 
waz writing thiz there was much more active interezt znd a good deal 
of writing going on at-d general activity about thiz. 1 am wondering 
what happened. Interezt fell off. 3id everybody concerned get tired 
and frurbated and give up because nobody oeemed to be zble to do 
anything about it? I don’t know, I haven’t seen anything. Hzz Stonier 
done anything more recently? 

EISENBUD: I don’t believe zo. I think you told me, didn’t you, 
Miss Root, that you had zeen him lazt week? 

ROOT: Yes. I naw him and he is just zz interested but, thiz be- 
ing a specific study on what would happen to New York City if a 
megaton-range bomb were dropped, he finished that project, I don’t 
know whether he iz writing another book, but he publizhez articlez 
and arranges lectures. 

EISENBUD: I know he haz done one thing which is very intercztinff. 
He is now over in h4anhattan College and is a profezzor in the Biology 
Department. He haz aztablfzhed what he czllz a “pzcem in terrcm, ” 
peace on earth, inztitute. I don’t know whether he’z gotten the fundz 
for it, but he’s attempting to dcvize a grezter curriculum toward 
peace. He feelz that by the time ztudentz leave tinhattan College 
they zhatld underzknd the implicationz of this. He’z l lrtady held 
one 3-&y seminar where he invited a number of people to prezent 
things to the undergraduates. 

FREMONT-SMITH: So he’s still active in the area. 
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TAYLOR: I think there’s an important thing about his book and 
about what h,e war doing, at least two years ago. I think it’s a fair 
rtatcment to say that the book ir esrentially an anti-civil defenre 
book; that the purpore of it is to decrease confidence in civil defense 
measurer. The reason I’m raying that so emphatically ir that there 
was a panel formed by the American Nuclear Society about tore years 
ago to dircure civil defense (Reference 51). Eugene Wigaar and I 
were on the ride of civil defense and Stonier and someone in the 

’ Harvard Law School, whose name I’ve forgotten, were opposed to 
it. We had a very informative and worthwhile debate. He said that 
what he really har in mind in hir writing now ir to display the futility 
of civil defenre. I think that’r important bacaure I think he would 
be the first to agree that he fcelr very strongly about this aad geta 
emotionally involved in illustrating his point, namely, that the dir- 
aster, no matter what we do, will be so complete that we should not 
do anything which will indicate that people could get rway with a 
nuclear war. I think that’, his therir. 

FREMONT-SMITH: Irn’t thir hir point, that one thing to do is to 
prevent it and that there ir no uee in trying to comfort ourrelver by 
feeling tha’. we can save ouirelver with civil defenre? 

TAYLOb7: I think hir therir is that if we fail to prevent nuclear 
war, ill ir lost. 

AYRES: The one point where, in the last analyris, he thinka this 
ryrtem would fail tr in the psychosocial realm. 

DUNHAM: Let me back up to Frank’s question. He asked why 
nobody’s writing book8 on the subject anymore. I looked at the date 
of Stonier’o book and it was copyrighted in 1963. Since then there bar 
beea no major nuclear testing to keep people rtirrr?d up. The fallout, 
even the rate of fallout, is ruch that you are actually getting a decrease 
in fisrion productr on the ground now, and the Vietnam thing has over- 

shadowed everything. 

RGOT: t think, too, maybe the detente ia a barometer of how 
ren$itive people are to the overall rituation. Thir great change 
really run8 current to political detente. People are 10 hopeIul it 
will continue, they would rather forum on that than on disaster. 

FREMONT-SMITH: Are we relaxing over the fact that China has 
entered into the conflict with Rurria? 
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ROOT: Yes, consequently Russia seems to be more approachable. 

DUNHAM: Another commentary on the general attitude right now 
is that I was invited by Senator Clark, a member oi a group on the 
Hill, Peace Through Law I think they call themselves, to view and 
to comment and to ask questions, first for the Senate members and 
then for the House members, on a movie entitled “War Games. ” 
The BBC at one time was not allowed to show it on BBC but it did go 
the rounds; and it was interesting. Only one other Senator shoved 
up and practically no Congressmen showed up. It was almost exclu- 
sively staff of both groups. It was at a favorable time; it was late 
in the afternoon. There were no interruptions for voting or anything 
like that. But this shows the lack of interest. 

DUNHAM: They were preoccupied with other matters. 

FREMONT-SMfTH: I had a feeling as you were talking that perhaps 

something had happened to us psychosocially in this respect. 

SPEAR: I think clso that the tone from the White House has some- 
thing to do with it. In the early years of the Ken,.sdy Administration 
there evolved quite clearly the attitude that nuclear war simply murt 
not be permitted to happen; that it is unthinkable. This was supported 
by the outcome of the Cuban missile crisis. I think this has been an 
important thing which has been reflected, as far as I can see fro.. the 
outside, in program emphasis within civil defense. I haven’t been 
close to it, but lately there certainly has not been much impact of the 
fallout shelter program on the public. Kennedy gave this a great km- 
petus and then very quickly regretted having done so, I believe. This 
is bound to be reflected in the publit attitude. 

FREMONT-SMITH: It seems to me that there’s a legitimate con- 
flict here. On the one hand, a strong point can be made for the fact 
that civil defense, appropriate civil defense, would save a great 
many lives; on the other hand, .one ‘can also make a strong case that 
any civil defense. appropriate or otherwise, may increase the danger 
of a war because people will feel that *hey don’t have to avoid it be- 
cause they have civil defense. 

It seems to me that these two positions are somewhat in conflict 
in a way. One might say if there’s going to have to be a war, of 
course, we want civil defense; on the other hand, if a war is going 
to be so bad that it really needr to be prevented. and if not *having 
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civil defense and rhowing how bad the war ir going to be might help 
prevent.8 war. then maybe this ir the way the orientation rhould be. 

EISENBUD: I wonder if it wouldn’t be worthwhile, for the purporer 
of documentation, to go around the room to ace what other rtudier 
have bean undertaken and by whom. I know, Bob. that you have &e 
I’ve Been which is very good. I don’t remember the exact title of it. 
do you want to put it into the record? 

AYRES: I don’t remember what we ured to call it. Its present 
title is Environmental Effect8 of Nuclear Weapon@ (Reference 52). 

EISENBUD: There are a few RAND reports. The one that I think 
may be most applicable to thir direurrion is one I’ve #ten by Harold 
Mitchell on either the biological or medical or ecological effectr of 
nuclcrar war. Do you remember the exact title? 

DUNHAM: There are about twenty of there and they are available 
!n non-claaeified form. I don’t know how many copier were run off, 
but they are available. What you are referring to ir the one where 
they took a look at the plague and black death. 1 think that wan strictly 
related to looking at :ht black death. how people reacted to it and how 
fart the population came back after realizing that it decimated many 
millions of people. 

EISENBUD: There war one that war more general than that. 

DUNHAM: That MI) H. H. Mitchell’s Survey of the Infectious Die- 
ease Problem a~ IL Relates to the Port-Attack Environment (Hefer- 
ence 53). I am talking about the more recent one*. within the last 

- 6 or 8 months. 

EISENBUD: I haven’t seen one. 

FREMONT-SMITH: Could we ark each of you, as the transcript 
comes to you, to put them in the record? I think it would be very 
valuable to have this bibliography in the record, and we do this ra- 
ther ry~tematically anyway. 

EI!SENBUD: I would like, if YOU would, to confine ourselves for 
a while to the prologue phase. 

ROOT: Dr. Ayrea, you were 
Hudron calls The Year 20007 

not referring to the publication that 
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AYRELC: Good huvens, not 

DUNHAM: It might be ! [ Lughter] , 

ROOT: Then let me throw that into the hopper. Hudson Institute 
has a fat volume, called The Year 2000 (Reference 54) coming out 
in a couple of months which also deals with *that there will be left. 
It had a rcction on nuclear war when I saw it in manuscript form. 
Also limited wara. It hr a lot of rcenarios but it also talks about 
limited warfare and limited nuclear weaponr. 

h4ILLET: Lf I may rpcak to the prologue for a minute, we started 
a series of round tables at the Amcricari Psychiatric on tranrcultural 
reactions of various sorts, and the firrt ona we had was on civilian 
tensions in the atomic age. This was dated 1961. It has never been 
published. It contained rather an interesting conglomeration of ideas 
on the subject. Perhaps it might be timely to have that copied and 
soa* around. 

FREMONT-SMITH: It would be fine if you could get a copy to thlr 

group. 

MILLET: I tried to get opir.ionr from different pcoplc in different 
couatrier. and so on. We didn’t get much out of anybody except the 
Americanr, and from people wbo had immigrated to America from 
different countries, India and Holland. for example. 

EXSENBUD: The group that could be moat influential in pushing 
tlmt point, nuclear war on 8 large scale. off until infinity. of cour8c. 
would be the decision-makerr of our society. pcoplc that influence 
what ir done. There are the peopie. mainly, that we elect to office, 
influenced by civilians of a variety of types, ruch as people from 
academic institutions. hcadr of large corporations, and religious 
baderr. I gathered from the discussion of the purt two days that 
some of us think that perhaps the decision-makers in some cares 
haven’t been well-informed and in other CIOCS havcu’t been wcll- 
motivated. 

I often think of something that Oppenheimer said in one of the last 
public appearances before he got rick, in which he pointed out that 
one of the greatest dangers is that man would go to nuclear war for 
trivial reaaono because the ronrequcnces of the nuclear war wouldn’t 
redly be appreciated by the people that had to make the decision. 
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UPTON: Mcrril, could I interrupt, please? When you say decision- 
makers in our society, do you mean the world scene or the U.,S. 7 
Irn’t it quite conceivable that the initiative will come from outside 
the United Stater? 

USENBUD: I’m thinking, of couc’ae, of the world scene, but the 
onca that wu can influence are the ones in this country. I think the 
most impressive demonstration of ignorance at that level thaut I’ve 
Been occurred about 3 or 4 yearr ago. I can date it exactly an it 
was about the time that the DOD came out with their little yellow 
book or pamphlet on falltut rhelrsrs. It MI l ,t a time when there 
war a good deal of interest in the subject of civil defense and nuclear 
w8r generally. For almort a year I had had an invitation to addrerr 
& very txclurive wome_n’r club in Worhingtcn that some of you may 
be familiar with. It ir probably the most sophisticated group of 
women in the world, They call themselves something lika World 
Forum or Women’s World Forum, I don’t remember exactly. but 
they art the wives of the cabinet members, senators, congreosmaa 
and diplomatic corpr who art banded together for l monthly luncheon. 
They invite people to Ulk about something of interest to them at there 
mOnthly reraionr and they asked me to talk about fallout. I talked 
about it in terms of nuclear war rather than the thing they were real- 
ly i&crested in. i. t., what they should do about the strontium-90 in 
their children’s milk, I was impressed, first of all, by tha f;ct that 
although thir yellow pamphlet had been widely publicized and had al- 
ready been out for about a montii, when I held it up out of curiosity 
to see if anyone knew what it was. noone in the audience knew what it 
Was. From the questions that were asked fram the audience, although 
these were the wives of the decision-makers, they really hadn’t given 
the subject the depth of thought that you would expect wamen in that 
position to have dote. I think that mady of us have seen similar cxam- 
pits in the men themselves. I can cite many examples and I’m sure 
th8t many of you can, too. What can be done to upgrade the level of 
education of the people that have to make the decisions and the peo- 
ple that influence the decision-makers, namely, people like ourselves? 
I wonder if this wouldn’t be worth somt dircussiDn. I think, Chuck, 
you’ve had a good deal of experience with this. You might have some 
views. 

DUNHAM: Well, of courst, I don’t know that it’s fair Lo take Cabi- 
net members’ wives as spending all their Lime preoccupied with high- 
level policy problems of state. They obviously hate to go to so many 
of these functions, including the Forun., It’s a prestige item to be a 
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member of this thing, and very often they do ?rot participate. They 
don’t have the time to participate; they do what your wife or my wife 
might be doing through the Yf’A and this rort of thing. So I think it’s 
a little unfair to point thir out as aomething fearful and wonderful. 
I think it’s jurt natural that it would be there to a certain extent. I 
am amazed that not one of them had read the pamphlet, but I tertainly 
wouldn’t have expected many of them to have read it. 

ROOT: I would like to know the nucleur in Congreaa that’. inter- 
erted. Perhaps that’s a starting base. 

DUNHAM: There’s a group within Congrerr-I think it’r a national 
organization-called Peace Through kw. I still can’t recall the exact 
title of the group. Apparently Serutor Clark ie a principal member 
of it in the Senate. They look at the problems of avoiding war. and 
I gather their main approach ia through legal means. I never maw a 
law #top an interrmtional conflagration, but maybe it could. However, 
that’e beside the point. This movie produced by the BBC is about a 
nuclear war that taker place primarily in England. The attack ir 
from the Eart and it’r a very graphic prctientation of, firrt, the dir- 
beliei and, then, the inadequacies of civil defense. The film then 
rhowr the public turning on their local leaders, which happcnr occas- 
l ionally in peacetime, too. I thought it was very effective. Appar- 
ently Senator Clark now it, too, and was impresded by it and thought 
it would be intererting to have hir colleagues on the Hill see it. He 
got in touch with the Joint Committee on Atomic Energy which got in 
touch with us and asked if a couple of un would be there in case there 
were quertionr and comment. So he had two rhowings. one for the 
Houre and one for the Senate. one right after the other. There weren’t 
more than two or three Congrearmen there and I think he wau the only 
Senator who rhowed up. It wae a very vivid motion picture. It showed 
in local theater@, first in New York and it opened in Washington a day 
or two after I eaw it; that’s how we happened to have a print of it avail- 
able. But it wao forbidden for public showing on British TV because 
it was considered bad medicine. 

ROOT:’ I think I know the organization in New York and I think if 
there im any interest here in seeing the film, we might be able to get 
it for the next meeting. 

DUNHAM: it’s a commercially available film. It was rhown in 
the Penn Theater. I don’t know where it war shown in New York. 
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CONARD: Were you able to get anything from the questions aa to 
the depth of understanding of the situation? 

DUNHAM: There were one or two staff members who felt very 
strongly aqd there was obviously one disciple of Stonkr’r. for in- 
stance. The idea just shows that you shouldn’t even think in terms 
of Civil Defense. I think there were specific questions about how 
reliable such a statement is, etc.; ir was generally quite aecu- 
rate. 

TAYLOR: It seema to me that it is very difficult to get dispassion- 
ate accounts of what might happen because there is a strong tendency 
to choose sides in this. There is a labelling of people. People who 
examine various types of Civil Defense measures and promote them 
tend to be in the hawkish column. And they tend to be for ABM, etc. 
This tendency for many of us to get polarired by statements about 
Civil Defense, is,- 1 think, one of the reasons why tt looks as though 
many people arc not interested. I find that when I think someone is 
not interested in the subject, it’s very often the case that he ir not 
lnterestcd in what I have to say about the subject, but he has his own 
ideas. If he is in an argumentative mood, he will talk about them. 
If he’s not. he acts as though he has not thought about it and is not 
willing to. 

FREMONT-SMITH: Isn’t this a very human factor. that people find 
it very uncomfortable to stay on the fence about anything that is im- 
portant? I wirh Jack would speak to this. 

MILLET: We’re stuck with the possibility of brinq at one end or 
the other of the spectrum; either “Yes. it’s going to happen” or “No. 
it can’t possibly happen, ” while in the middle are all the mugwumps. 
The mugwumps have the hardest time of all because that involves a 
lot of thinking and the use of imagination. I’m trying to come up with 
something new in the way of solution or at least something half way 
logical as far as one’s experience can show it. It seems to me that 
that is fundamentally the situation here from a prychologicrl stand- 
point. The same was true when we were trying to sort out the pror- 
pects for good government in Germany after the war. There were at 
one end the people who you knew wou!d repeat the Nazi thing while at 
the other were people who couldn’t possibly do it as far as we could 
tell. Then in the middle were those calling for judgment as to who 
could be trusted to handle this or that level of government . Funda- 

mentally, the same psychological situation of obsessional horror at 
one end or the other existed, you see. 
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TAYXAR: I mentioned t&t becauao 1 think there ir l difficulty Lo 
l nomting your quortion •~) to what one rhould do to nuke awe t&at 
the people who ate chrttng our cour~ea are well &nformed, becaure 
i definition of “good 40. mtboa” or “brd tnformatroa ’ or lark 0; 
Lalorrnatioa ir based a0 much on what one’* owa rdeo LI al t-ha tbera 
prop:. should do. 

EISENBUD: I think that the govcr.rment hr~ dorlo l good job on tba 
variour l ditlonr .>f the Clfsctr oi h’uclaar Wr+pa_nl, rbrtb deocrrbem -- 
the technrcal facts, and certainly tnformtboa o! thro form l heuld be 
uroful (0 people tht bvr the intellect of wr decrrion-mahere. Thry 
rhould not bve to read rt second hand, they rhould not bvo te truot 
taking it out of the newrpapere or oul a( the pokwlaed paumalfi, 

FREXONT-SMll’ll: Which tnfornutlon to thto thrt’r rv4ilrblo* 

ElSENllUD* Thor. are rrveral odttlonr. three or four. of & vol. 
ume that was flrot aff out in 1W:; At that time It Ha called Pho -- 
Effect* of Atomtc ._- WeApo nr. and Le now The Kffertm of ?+ucl*4r Weep. -- -- 
on,. tt’o reveral hundred -gee thick and IL put out jotntly by the 
ED nnd AK. It’r l fatrly l uthorltrtive and grim account of the 
tochnrcal facta. 

Fl?EMONT~SMlTN: Yer. Cut, mukdn’t it be bared on certain 
l oeumptions, otther ttit you )Hd a very big ur that you tud a rmrllrr 
w&r? St Mldn’t gtve ii1 of the porotbte l Iterrutivrm that mrgbt 

Mpen. 

XISENDUD X0. It doern’t po Into the overall ronrrqurncro but 
it doea tell you tht tf you axplc4r a LO-mrl(rton bomb. the bla*a drm- 
age wall ki11 people x-thousand yards awey, you l ee, rnd from that 
you get the picture. Then following t&t. in rddttron to that. there 
wao l very thorough rumtnatlon of the l ub)ect In momr hearrqel of 
the Joint Committee on Atom&t Enorgy tn 1.458. At there hrarrncr 
many of the people &round the table here took the opportunrty to go to 
Washington to gtve the&r pornt of view within tberr rpurte:trer on )u,t 
what the impllc4tione of nuclorr w&r would be. So there LI a trrae 
body of information tht LI &vatlabis. 

/’ 
: 

I murt ray that I think tht sne of the problrmr 1e tbt there )Wa 
beon a cultural change tn thlm country which mker my drmc-uooroa 
about anything tht’e unplrrrant unpopular rt any dtnner prtr or 
cocktat wrty. When I wao a cbrld, my rccoAlccttua of the bouae 



TAYum: 1 think you pm your fbrgor oa llbe rHDoa. l%.,r hale- 
brada wure sot taMrested tn t&e rub)ect. 

FR EMOWl’- SMlTH. Exactly. 

DE DOER. T%o documen(r ytna are talklcg about are well-known 
and reason&Iv good. Ia kt. La aome *ryr they are l rcqt~onaily 
goad. but they &Iro hare their faulta, For OM thing. :hoy are not 
updated. So many poptr. when l vbrd to rluppart turrrnt rerrarch 
and who hare read thoao docwnofhtr. writ Roy, “Wrrr fbot thorn0 prob.- 
lemr bnawrrd in decumenl l o and l o. publimhrd In the Ido forttee 
&nd early frftcoa’ ” Ae a rrlrltvo newcomar in thir frrld of r4drrtron 
bi logy. I &rn otten called upon to dotrnr our rurrsnt programs. Hrv- 
Ln# done l o w-ttb a Ireat drri of soal and enthurraam. 1 am oltrn baked. 
“WeIl, warn? *Ll that done romowherr l ruund lu16’ Don’t you people 
ever gtvc up* Do you &kayo need more dollarr* ‘* T&IL &bow drn- 

couragement. Talk l bs\* t@norance. Talk@bout what l ttll need* to 
bo done Ln All irrldr. Thrs tr pan of the rtruagle which 14ces UI be- 

cause no8 411 IO l nrwrrd. Iy)r wtll rl ever bo. Yes. tkore are good 
dcxumcnto. no doubt &b-ma tt. bu( 1 think ‘(18 are foolirb if wo try to 
toll ouroelver lha alI th8 queotroor wor8 l nrwored tn tkore docw~ntr. 

AYRlS: I murt uy that 1 agrro ntb lht. 

-_ __ 
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SPEAR: t C48 l UppoPt yam pore&t h8r* by aa iacbdmt that WI 

rathor rhcxkrr(( to m6 at th6 UN. PL6 under-r6crwt~ry of on. 01 
th6 maJor da~rtm6Mm of gov6tam*at. who 6h4lL b6 n4melorr. on0 

w-ha h4d b66n -16 than one6 to tb6 c6rt rrte an Nrv4&, who had basa 

brtakd m&ny ttm66 on th6 rffccts of nucl64r w64pon6 rn tha kttri 

pIrt Ot th6 1&t&66. 4Ok6d tk6 l dnuarrtrator Of CiVtl fkf6nS6 t0 &‘.*O 
6omeon6 c- down and 6rp&in to bun wk4t wla Lnvolv6d Is the 

~1lOUt 4h6k6r Pto~OAl. th4t SO. rhM w6r6 th6 f4ctr on rhtoldtng. 
on the l tr66flh of gar- ?&d~4(loa. and 60 on. 1 gat tagged wctb 
th6 job. f H6 & ittt16 rurprrrrd beC6U66 1 felt th4t 6t thrr $lotIIt La 

tUn9 br @ho&i bv6 h*d l cHn6 und6rrtrn&ng cd thtr. At Any r4tr. 1 

w6nt do~6 4rm6d wtth th6 ctf6rte ot Iaac’ie6r w6apono d&h. thr temt 
bta. tba &tt+maatLoa fWtota *nvtiir6d. 6nd t9r 4bout tw6nty mtn%teo 

h6ld forth M the brtt C4ctr. Whrn I flntrhed ho l hoob ht,r h6&d aowl 

eald “W611. I’m 4Ir4rd 1 couldn’t 80 for thrr. 1 havr 4 ltttk6 troubl6 

with Chc(to$&Ob~ 4nd t thbnk 1 would r&th6r l 66h prot6ctloN. 6V6n 
&f tt t6 hOt 4Vbd U=OtiOrtrb16, LA Mm6 d the.6 y611OW CtW6r&ltO 6UCb 

a6 ~66 writ4 d thn w64rmg oul at the teat r&to bn SIvadat ‘ 

h (I40 tit6rky 6tMtt6ritS( to m6 th4t 1 (41168 t9 #6t 4CrOIY th9 66661)1 

tirl pati th6r6. thrr Lo 4 maa who ~46 v6ry htgh up 4nd very much 

~nvolv6d tn t&6 total d6cLotuIs-mAktn# proc6ro and l ubreqwntly WI@@ 
ta go htgh6r La th6 peckrn( ord6r. 

?-REhtO?st-S&tIl)l- W6 6hould ChoaS6 d6clrbon-m6trre who don’t 
h4v6 cl&uotrapAobia! 

SPEAR. tr was to me a &rt rhoeking 6xpertener lo rcrtir6 th6t 

61 t)rt 16~61 m our gwtvnmcnt th*rr w&a •ORWOU~ rho ~a* me ~WTI- 
d6tcly tnnoccnt ol 4ny ,Wrtrn6nt haoWl6dge on 4 qu6mtlon khc thtr. 

UPTON. ! kLv6 in l tnrn where people, by 6nd !6rg6. underrtand 
radirtloa pretty well. 6nd w6 hav6 a number ol rkekc~a tn thr pbnt 
l r8aa l s rrll46’Ln th6 communrty. Frclrn trme to ttme there 6r6 
t66t6 Of thrrr Oh6k6r6; I)oy Scoul6,‘ 60 6 rule, l r6 srirctrd to rprnd 
l wr6kwtd rn th6 rholt6r. and #Q on. I can’t sum0 A l rnpla l rquarn- 
t-c6 pi mtw who hr a sh6&r ta hro b6rrm6nt rirhough drr6 6r6 
ia th6 toWa S6V6r& hom6 Sh6k6r6 thrt 6r6 V6ry eXten6tve. I’VC hcrrd 
&OUt them; f’V8 ItWeI l e6n On6. 

t thick tb ptev&iiHq rttitud6 L6 ona of a rcnr6 of hop6l6@#ck666; 

it’@ A f66ling that the problem La a0 trrmrndouo that ona trurtr that 
th6 n66d for shrltrrr roll n6v6r 4rlrc; that 11 rt‘ehould aria6 th6 rxterrl 

_ _ , _ _ .- _ . I ,. 
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of devastation xnd the dislocatroa that would be l smxiatwd with the 
use of this shelter would be so great that one might just as well truet 
to luck a~ to try to take my constructivw prwvrattve action. Thir ie 
x very discouraging thing. I think in gwtawral t&t everyone at Oak 
Ridge hopes som&ow that the dwcrrion-makers wall avert the cxlam~ 
ity, altiaquph one tccogniaws that lt nny not be up ta Worhingtoa ln 
the last l ulyrir to do so. So I think that this potnts up the feeling 
of hopelcsrnwrs and l feeling that thw individual rally can wxwrcire 
no meaningful cc*. :ctAvw action that may prtvali throughout tbw 
country. I rep’ bwftwve tht people are l o ignorant of tbw di- 
mensions al t; A. I prefer to think that instead thwy don’t 
see any conrt: .aurae which they can take. 

DE BOER: Are you talking about yourroll now or are you talhln(l 
&out the community you live in? 

UPTON: I’m talking about the community and obemt people La gwn- 
era1 with whom I’ve discussed the probiwm. 

ROOT: How many pwoplr here have rhektrra“ 

FREMONT-SMIT?I: what’, 

ROOT: Does anybody here have a l heltwrv 

LANCNAM: I have. 

E1SEKBUD~ 1 would quite l grew with you rxrrpt in one rerpect. 
You ratd thrt then* people uho give up any hope ot solutton hcyond 
‘this point hopw that their dccrrion-maherm w1!.1 prw,rnt the wwr in 
the prologue and, of COUIIC. thtr ir what ww at4 iddrwrring our- 
rwlvws to, Uut I think there have bee-r (L couylw of rtriper running 
through the drrcur,ion tn the &at tv*\ dayr that are vwry worrirome. 
I think ramebody rriawd romer.hwre wloag the Itnw tbw question of the 
motivetron of the polttlctans. i thin&- &t’w vwry drprwrrrng that many 
of the columnArts. as thwy talk about thw Vtwtnam war, morw or lwrr 
assume that there’s gtarnq to be l omo change rn Mttonal policy bo- 
cause thwrw’s en clwction comma and that the polrtlonr that thw poll- 
ticixnr are going to takw tn the nrfiorull wiwctron. on Vtwtnam. are go- 
lng to be influenced by thw fact tbtt they went to be rw-wlwctwd. I 
think thir is terrrblw. 

MILLET: There’s a Sat of wvidracw for thin view. 
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FREXONT-SMITH: Rut. you IOC, they uy the only way they can 
l orvo tbo country. which thry know they cm do. to to get rr-elected. 
l o the mast rmporrrat thing to uvo the world ta to get rr-elected. I 

think t&r ir l perfectly underrtrrdrble rattonalizattm to jurtaly al. 
mart any chnge of poircy or any change at aI1 that wrll get them re- 
l iected. Then they can really m&o t\e dcc~~banm, at fc&at ultd the 
n8n l lactioa loomr up? ( trugbt*r j 

I’d like to go back to the rrrltor l tt(Ytton. I live on Long Irland 
&nd 1 work in New York City, &nd thrre are 4 areat many other pea- 
plc who move in and ovt of Her York City cvrry day who leave their 
f&mrlleo at home in the ruburbo and go into New York Crty *nd then 
80 back to thrrr f&mrllrr. Wall, to face what hrppnr an a nuctorr war 
for poopi* ItLo myrelf to extrrnuly Afficult bacaure you might be on 
the train, yw might bo &t home whore thfro’a no poorrbrlrty of #helter 
brcauro Long Ioknd 11 l O fkrt, at Iaat on the Scluth Shore whrrs I 
llvo, and. OR the otherhand, rf you get Ma Se* York, you’ve left 
your family end chlldrsn out thrrr whore they hrva no hope and you 
have no hope of rootng tlem l gran. It t* 10 ghartiy to contrmplrte 
what you *rould. ln fat, IO faced with if a bomb fell on Long lrland. 
New York Ct~y, In rho harbor, and trcn one of theoe giver you entirely 
different kindo of problemr to face, that I think st’r wry eamy. after 
kv~ng become involved In lt and reaing the c hlldrtn in iinderaartrn 
hldtng under a table with their hrzdr up, which alro haa IYO l brurdkty* 
to just tit tt out of mind and WV. ‘There’s nothrq we can do about it;” 
X’m l ure thtr enter. into a good many people’o thtnkina about it. 

TAYLOR- 1 think it’s very tmpnrtrnt to dirtangu’rh t&o diffcrcnt 
kindr of hopcleoaners and I t’trnk I know the Lund yrIu had in m&n& 
Arthur, atthough I’m not sure, 0ne krnd of hnpelrosnvrs cornea 
from the idea that no matter rhat wo do am l country or aa a world. 
any kind of l nuclaar uar will destroy us rll in mome m~nsc; wall ruin 
UI, no mattor what WC do. Therr’r another kind at hopr~rrnrrt that 
ir the kind I feel and that ir that Lt’a of no use for me to do l omathtn(t 
all by myr<lf. and tbt’a very drfferent. 

I’m for Civil [kfenw. 2 don’t hrve l *helter bccaule t can’t ICC 
hov to ume the ahelter 11 there aren’t rny other pr~nl around my home 
or around tbo plrco where I work. ft’r (a little brt lrkr -aytzg one tr 
against pollution of the air by l utomobrlcs &nd then ts Rcvcn the optron 
of l pendine $100 to put romrthinp on one’r car that wrll make It com- 
plotoly pure. Nsom ~111 do that by htmrclf becaurr It doesn’t even 
begin to solve the problem. That doesn’t man he’r for pollution or 
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l gaqnst anti-pollution measures. I think it’s very important to dis- 
tinguish those two. 

AYRES: As a matter of fact, there’s a nice illustration. People 
understand this point so poorly that one of the petroleum companies 
-I’m not sure which one-published an ad in a national magazine say- 
ing, in effect, “You can stop pollution, Stop driving! I3 [Laughter] 

HEMLER: There’s another point that should be brought up here 
with respect to the new types of hopelessness that you are talking 
about. I think a good example that brings this out occurred in 1961. 
during the Berlin crisis, when at the national level it was brought 
out that a nuclear war was very podsible. The Administration, the 
Department of Defense, Civil Defense, all brought this point out very 
quickly and very abruptly in, I believe, September 1961. People all 
over the country then began to have meetings and to build fallout 
shelters; construction companies and builders became involved. 
There was a mass movement toward the faDout shelter which points 
out that there was not the hopelessness of total destruction involved. 
At least it points that out in my mind. 

You will also recall, however, that the movement was random in 
all directions, a multi-directional movement, because after having 
made the statement that nuclear war was possible, no instructions 
were immediately given as to how people should prepare; consequently, 
people began to prepare in their own different ways. There were peo- 
ple I know in my area that began to prepare their own personal family 
fallout shelters and there were a number of them built. There were 
some cities that began to build public-type shelters. I remember i 
was living in El Paso at the time. Do you remember a nationally pub- 
licized case which concerned the small city of Artesia. New Mexico, 
a city of about 25,000 people, which had plans for building a public 
school? They built as part of that school an underground public shel- 
ter for the school children and the people in the small town, although 
Artesia was far from being an important area. This mood continued 
for four or five months, but again no definitive instructions were 
coming from Washington or from the people that the public thought 
should provide them with the information on what should go into fallout 
shelters, what the fallout shelters should do or would not do. In fact, 
if you look at the record I think you will find that Civil Defense was 
caught badly off-guard by the statement made. They frantically tried 
to prepare instructionr and tried to prepare the yellow pamphlet that 
you were talking about, but that came out afterwards. So there was 

---. _ 
l 



! 

,’ 
I 

SESSION VI 

a five or air-month period in which no inrtructionr were forthcom- 
ing, no information was forthcoming. The people were trying to do 
something and it ended up with pretty much chaor. By the time the 
government acted and was able to get the instructions out, the interest 
had died off. . 

Alma during that time I remember n retingr. I know I attended one 
PTA meeting where a speaker had beer. anked to talk on nuclear ef- 
fects. Unfortunately, he warn one nf those experts who become ex- 
pert by hearing and reading ruch things as On The Beach, and he 
managed to terrorize the audience. I got up about half-way during 
his talk and rtarted trying to .I k him quertionr that I hoped would 
bring the thing back into perrpr.ctive. but it watt a loring battle all 
the my. Later on in our area we did put out speakers, people who 
could talk about the effects to lome degree. But we were talking 
earlier in this conference about not giving out any information. Thi8 
was a case of not telling the people the problem or the fact* early and 
in detail. This wan a case where we gave out the basic fact that a 
nuclear war could occur too early and without any information to pro- 
vide guidance for people. 

Since that time there har been apathy with rempect to the Civil 
Defenre program even though the Government in fact, as I said, 
came out with in8tructionr later on. It just died off. I worked with 
the Illinois Civil Defense people after that and it wan very difficult 
to bring the people, the public, back to the point again because the 
impetus MB no longer coming from Warhington. The instructionr 
were there and had been put out, but there was no push to ulre the 
inrtructione. 

FREMONT-SMITH: Did any of you ree the article in .Progressive 
magazine at about that time entitled, “It’s a Problem, ” a satire? 

* TAYLOR: Yes, I did. 

FREMONT-SMITH: I think it’8 one of the beet I’ve ever l een and 
I really think it points up exactly every single issue that came up. 
A man pu* up a Civil Defense thing in this small town and a friend 
of hir learned of it through a plumber because nobody else knew about 
it, and he took his 1 l-year-old-boy over to see what his friend had 
made and then he raked him a series of questiona. He aaid. “What 
do you do about air and what do you do about a filter and what do you 
do about your neighbors coming in? ” At each question the man who 
was building the defense thing contemplated it and ended up, ‘fWell, ” 

he raid, W’s a problem!” 
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SPEAR: Before we get away from John’s account of what happened 
in late 1961, I would like to point out that there was a kind of a signi- 
ficant footnote to the push. I believe it was in November of 1961 or 
thereabouts that Life magaiine, which has a very substantial circu- 
Ltion, came out withone issue that was largely devoted to the iallout 
shelter question. This gave it a great push. The Life presentation 
did have some instructions. Obviously this was anxpired piece 
and the administration was with it. At tha: same time, in a confused 
setting when Civil Defense was in the process of transfer from the 
Executive Gffice to the Department of Defense, there came the drive 
to get out the little yellow pamphlet. Well, obviously, the administra- 
tion was strongly behind the fallout shelter idea at that time and there 
was great drive to get the pamphlet out. But, am one can imagine if 
you have been in Government, the process of clearing its details was 
no fast matter. People in the State Department would worry about 
the effect on other countries of the mere fact that the Government 
put it out. Others worried about this impact on people: “We shouldn’t 
say it that way. 1” Others had other questions. This took a long time, 
and along about the time-and I forget the sequence-the pamphlet 
finally did come out. the Congress was busy on some appropriation 
bills involving federal construction. The lack of national consensus 
was rather dramatically pointed out by a rider that went in many (r~ 
these appropriation bills forbidding the use of any of the funds involved 
in making fallout shelter preparations in federal buildings. 

The administration was also putting on a big drive for the owners 
of commercial and residential.buildings to make such provisiona. 
All of these things contributed to taking the steam out of the home 
shelter effort. 

One other thing; too, was that many of the people in Civil Defense 
themselves were not sympathetic to the idea of the individual fallout 
shelter. They felt that this was no real answer; that community 
shelters were required where you could have large numtars of peo- 
ple together. So they didn’t themselves take any steps in this direc- 
tion. They were waiting for the public appropriations that would 
bring about community shelters. Those, of course, never came. 

‘One other point I would like to make, going back to the effects 
of nuclear weapons. Merril. I agree that there is a mass of com- 
pletely useful information there and that the government has done 
very well in making this available. But I think it takes more than 
simply making it available. The information is there but this has 
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WARREN: Just enough war8 and their children are brain-washed. 
Isn’t this one of the elements where WC have fallen down a bit? Al- 
though I think the :choolr have done very well. Perhaps the Civil 
Dcfcnrc exerciser they go through a8 part of their fire drill and 
other thingo may be foolish to some extent, but tt’s an image which 
har ecn built up now in our children. It’s partly responsible for 
some of the fear and hopclcs8nc88 that the present col!cge students 
voice, for instance. at lead I- my opinion, bccauac they were indoc- 
trinated in the hazards and the dangcrn but there wa8 no solution of- 
fered. This giver thcr. a 8cnse of inbtability and frustration and 
hopclcs8ne88 and so they arc anti- social. “Let’8 throw the oldsters 
out and let’s dart a better world. ‘I But they have no solution for 
that either. 

But don’t WC create. our image for the next generation in the home 
and in the rchool, and without conviction at the home level? Isn’t 
thir as important as conviction at the high administrative policy level? 
In fact, it’s more 10 bccaure it furnisher the bare on which the whole 
direction of thinking rest.. A lot of thought has been given to this 
uvcr the years, as you a11 know, but we haven’t come to any clear 
crystallised policy on our own side, have we, l o to what the fart8 
arc and how they should be related to our rocicty? 

FREMONT-SMITH: Is there a national policy in ochools now? Do 
all schools in every state have the same kind of drills? 

WARREN: Pretty much, It’s a general policy that is now like 
ormo8is. I think you would havc a difficult time in taking it out of 
the school system. It’o just like a fire drill. 

UPTON: I get the impression that the Office of Civil Defense is 
treated as a poor cousin, and that WC really don’t have a firm, poei- 
tivc. well-implemented natio;ul policy in this direction. I may be 
quite misinformed on this. I would welcome some dircusrion on it. 

MILLET: There’s something I wanted to say at thir point in con- 
ncction with what Upton said a little while back about hopclc88ne88. 
I think there are a couple of things that haven’t been brought out here 
very much yet. One of the possible rcaaons why there’s so much of 
this-1 quite agree there is a great deal of that feeling around-is 
because people arc so, let’s say, spoiled. WC have become so spoiled 
in this country about our way of life that it is not uncommon to hear 
such things as “Well, if it happens. who would want to live under those 
conditions? ” I think there is a great deal of that. 
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Now, a8 far as Sweden i8 concerned, it occuz8 to me that they 
art alwayr expecting 0uut l omtbody ir cot going to respect their 
neutrality. “For tome rta8on or another we had better be on tha 
lookout btcaurt thir one ir going to hit u8 or that one ir going to hit 
U8, ” 

I quite agree with whaut Dr. Warren ha8 raid about Switrcrknd. 
It’8 a phenomenon that’8 extremely hard to under&and. It could be 
extremely important rtrattgically. one would think, from the rtand- 
point of Central European war& Perhapr it ha8 8omtLhing to do 
with a multi-national composition which maker for a certain rtability 
in term8 of international rtlationr. “Don’t hit UI because porribly 
you would hit romebody who ir your firrt cousin if you do thir.” 

HEMLER: I think maybe you hit on the point when you l aid th8ut 
Sweden might be afraid rhat someone may not rtrptct their neutrality. 
They have seen thir happen in Belgium, Holland, Denmark. There 
counrrier have all declared their neutrality at one timo or another 
and have had it overrun. 

ROOT: I thick Swtdc I ir a little rptcial. They rtarted because 
thcv knew in the next war, being 80 close to the Soviet Union. their 
border8 would not be rtepected. they would ‘at overrun. But, in 
addition they had a technological inctntivc. The tngrnetrr developed 
a vary 8imple and cheap way of drilling into rtont with no danger of 
8ilicoei8 or splintering. a one-man drill. So they rtarted drilling 
into their own rock and found it cheaper to build a room by drilling 
a hole th8n by enc!oring a 8paCe in air-heating is cheaper, mainten- 
ance rimpltr, no windowr. Their fallout shelters pay for themselver. 
Saab ir located underground entirely. Big oil dtpocritr are all under- 
ground. Atomic energy ir underground. They have an underground 
hotel which co- .t converted into a hospital and lots of extra garage 
gpact. 

Soactuallythty don’t need to budget for 8omtthing which may or 
mry not be urtd. They have a magnificent civil defenre network 
which i8 a useful and p8ying proporition at the same time. 

MILLET: Maybe if we could learn how to burrot. economically 
into our rock in Manhattan, instead of going up into the air, we would 
be quite all right. 

TAYLOR: I think there are two other rtatonr that are quite im- 
portant. One of them ir that Sweden, being a neutral country, ir not 
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rubjected to the idea that developing a simple defense program is 
provocat&ve. that it will provoke the Rusoianr. That’. a very strong 
force in this country, 

The second point I think is that they are probably unlikely, at 
leart the way things arc developing internationally now, to be sub- 
jected to some all-out massitre attack. Therefore, they can answer 
the questiona “What is the world going to be like; ir the world going 
to be worth living in afterwards in Sweden? “ They can answer a lit- 
tle bit more affirmatively, “Yes.” But I think the rtrong point is 
that there’s been no anti-civil defense. 

ROOT: I was there at the height of the program and they were 
worried about the Russian reaction. And Finland was worried. It’r 
very important for that area for Sweden to stay neutral to help the 
actual border countries. 

They also did what they consider a possible provocative thing. 
They reorganized the military structure instituting compulsory set- 
vice for all citizens, to provide a constantly changing but constantly 
standing army, which they didn’t have before. 

UPTON: Of course, there’s the other element, too, which you 
brought o&, I think, on the first day, Ted, and that ia that we have 
relied on the old adage “The best defense is a strong offense, ” and 
we llave more or less thrust into the background the notion that 
something might happen even though we were able to deter it. With 

_ change in the distribution of plutonium throughout the world. this 
philorophy becomes increasingly precarious. 

TAYLOR: I must junt say that as far as I’m concerned I have had 
some doubts about whether we should have a civil defense program in 
the past.. I have no doubt whatsoever now, for this reason, that I’ve 
seen ways in which the deterrent forces can fail to hold things off, 
so that no matter what our national leaders do, criminal organiaa- 
tions. what have you, groups of people over which we have no control 
whatsotver, can threaten other groups of people. 

UPTON: This deterrent philosophy wouldn’t be va!id at all for 
Swedeu or Switzerland or smaller powers. 

SPEAR: I must say that I’ve never been able to understand the 
reaction to which you refer. I know it exrsts, the feeling that a 
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rnoaningful civil drfanrc program ir somebow provocative. When m 
tbA& of tbo buildlns up f&ret of our SAC fore*. then d tbo v&et l rrrr 
of mlrrllar, tbr nuchr rubs tbrt are oe loertroa at al1 tunea. there 
would reprer8nt ta me. tf 5 were rtrtrng tn & pcstcctuk target coucury, 
l boll of a lot mot6 prevcxattve porturo than krtidtnt wane l bekorr. 
why thir remam 488 rnflu6ntta1 l rywn8fst I das’t bnor; hmtver. it 
doer perrirt. 

ERUES: I muot MY that t am becoming werl 4iotrrkd to Iobrn 
that the rboio qusetion of crvtt dofanao recta (M the** guorrrng grrrus 

11&e tht of th6 tbr6o prtronarr. “if t de thi6. wtut ~11 eomcbcdy 
61~0 think I rm tblnktng* l ’ (trugbter) 

11EMLER: I’m not sure tht it w@* akk th*t. rttbougb tbl6 NY br 

what tt ha reruled in-tbir guoerrnd game tick and forth. 1 rurpct 
from come ol my rerdAn#r l n4 from #~mr of the rpoerber mde in 
Congrorr andi by the Secrourr of Oefonr*, t&t the rnl@M hve grwa 
out of an origiM1 economy roqurremrnt. fhrs w&o IWO hch in the 
early rixtler wbert we wore Iirrt talhrn# ahout & ~aotva lCDR( de- 

ploymont coupled wttb l nuratve civrl defenre conrtructren. W6 

w6to ta1hLng ta tormr of multr-brtlrcn dollar programs and part am 
Me 41 lart year or l h month& ago. if you rccrll, we mere taihlng 
in tsrmr of $40 to $30 brilion Ior delcnrr m~rsrir drplatmenc. I’h*re 
frg8sre.r thrown out at rho putrllc wuru ptctutud ao brrn# rtmrthrng 
that was entirely imporotble for rconamtc rcaoonr. Perh4pm aam0 
of there other argument6 that w6’re taILin@ l but hrru hvo corn6 

about to 8rrtrt in rat&qnait&inp the banrr fact tht VU JutI dtdn’t want 
to l p6nd the money or Cdr.9 l Ilerd to apenrt the m>nry. 

SPEAR- I think tbat’r undoubtedly true an4 f rrcall that rn the 
kte fiftier--l foraut th6 6XaCt &I6 --thr Adrrunietrator al ;‘cd+ral 
CAv!l Oefenms, having heater, har head l satnrt the wall nunv tmw~ 
on this. firully d6liv6r6d on th6 &dmtntrtratron’r doorstep & prrka(te 
of bhot and fallout rbclter programs wtth a prrc6 tag l etrmatcd bo- 
tween $30 4r.d $50 btillon. Not long l It*r th4t hr wa6 oppotntcd wr 
Amborrador to Denmark! (Lauabter) 

FREMONT-SMlT’lf: Irn’t there another rlrmrnt in tblr thought of 
proroc~tlon wttb ctvkt defcnru. and that ir that !f the government 
brked l rtrong proarrm of crvil drfrnre, thin could be mirknterpretcd 
A@ indicatta~ b govcrnmcn: pol;cy rhirh rrptcted &tomk v*rfarr and 
tbercfore wes probaoly gotng to be rnuolved rn one> ft l remr to me 
that thie could b6 666n as provocrtivo in that 66n66. not dlr6Ctly pro- 

vocative but implying a b6bmd-the-scene6 policy of c%pect*tlon rbhch 



uuacd t&t tbr world rttuutom ma getting worse and that w might 
bu #oIag to do WmetbAag. nburdore. VU might e-?wI try to knock out 
l ntda& l 1.e’. uosmc caprbrhtier. 

AYRW. thqwrtiomtdy oo rlth the dove.. 

TAYLOR: Xo. rhlr autement har brcn mrde by the SecrcUry 
ol fklwwe over and over ~gaL(l. I’ve iooked very hard for any back- 
up in termr of any Amer;can rrulyrtr that dcmonatrator that (41~ ir 
l fact rnd t’ve never o*oa any ouch argument. 

AYRES: I%# Krn(‘Study (Reference %5) did show that. didn’t it* 

_ TAYLOR: So. Tbc quertion Lo whether it’o cheaper to build up 
&a cffenmivo lorco rubkh ~11 kill &e n,any people ln a $ItuatLoh r-htiro 
they now have a blast and 4 port-I&lIout rheltar ryrtem. not an in&- 
vidml frlloot l belter. 

. . 
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TAYLOR: No, but tbat’r not r&6 orgumrnt. 

ROOT: Am I wrong tn l rrumtng chat rf ~0 do hvc an AUM, that 
nukea b frllti rbeltor program rbwlutely imperattva* 

TAYLOR: Tht’r what the Secretary of fkfonre bar ard. How- 
over. he tar not tb my knowledge l r,d anything l bowt ehrr tn the kot 
few month.. I’m very curmuo ta l eo rht he’r gomg to wy. 

EISENBUD: 1 felt thir way at the time and I rtilt do. 1 think that 
the government rallv parred the buck darn to the ~ndtvtdual fbmtly 
In b wry unfair way. 1 had 6 good oppclrtun:ty to loo41 tnto thro for 
probably the No. I target, namely, Sow York. when 1 chaired a corn- 
m&too 6ppoAnted by the Mayor to loo& at the problem o( ctvtl drfonro 
ia Now York. and, frankly, we cama up wcth l rocornme n&t&n that 
ultimately led to the dlobandnunt ul the local civil drfenro org&nAsr- 
tlon, l trhnrfer of Ltr functlonr to tk plrce and firs drpartmaar. 

Now. the bark rr&ron VAO that we could get no backup from the 
fedora1 government. Now York Is the hadquarters for the Frrrt 
Army, which her some very important mlrrronr. )rlrrnly. At’s 
charged with the movement of nutsrkel and pcrronnrl through the 
metropolltaa New York area in time of war, and yet ‘I* found Ihat 
the Filet Army, In order to tmplrmrnt 1ta mlrrku*~. bd really not 
cnnridercd how they *tould got through the crty rtrrrta. They were 
cx~cttt~g the crty poller, cfrprrtment to Jo rt and thr- poircr rt~pxrt- 
mcnt had four channclr of radao; the fire drpartmra had four chin- 
nrlr. the civil defense had bnothrr four. Thcrr vcru twelve votce 
channel*. tn other wordm, in New York City. knock out thr rxrlting 
communicxtiono ryrtsm and they can only carry on twelve vokr? con- 
vorrrtions at the prcocnt time and. l m I rard to l omrbody ysatrrday, 
it would take dl twelve people to find out where be Mayor IS and 
whether hs’r still l lrve, 

AYRFS: X think the telephone company probably har quite a num- 
ber of additional channelr. Did you chcch into that’ 

EISENDUD: They may have it now. They didn’t h~vr it at that 
time. 
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UPTON: Independent of erirting wirer? 
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EISSENBUD~ U they made it available to peopla w&o contracted u&k. 
the cay. We drdn’t look tnto tbt. The point IS hat the chnnelo avail- 
able to the City of Sew York numbered twelve. 

I’m IamtlLar wrth what they did in New York rtrelf. which ir a co- 
municationr network. They have A frneburldrng rad they. thomrelver, 
hvo 4 Rystcm that can rupport rtrclf. Hut the yurnt IS tbrr Now York 
City then only had ~welvr chnnoio and thsro warn no rrry way in whtch 
they could get additional oneo wtthout trkbng the channel. away from 
people, -ho wanted to hang on to them, ad most of them wtro govern- 
ment cant rolled, 

The other thing was that the intelltgrncs netmrk at tho tlmc w&e 
l O tnadequrte that it would be rmpoorrbie for tha local civil dofonae 
people to find out how big the bor.ab W&U. eurctly where it was doto- 
nated and how high off the ground, which are threr fun&montaI thing, 
)o~ n*uld wanl to have. Thla inlormttos could not bo made l varlablo 
from the outride at that time. 

The orpaniaation srmp)y didn’t oximt with which it wao pomrtble to 
integrate the ctvtl drlcnse rrquttrmcntr ol New York Ctty with those 
of the rurroundtnc comrnuntttea. So. some of the ovacwtton planm 
that some ul thr New York ruburba had were completely nppomite to 
what NQW York wae trying to do, and vke.vrrra. tlut the pant iu 
that. Just aa happened now, whrn rvsryone talks about civil defense 
one tend, to forum on the family *helter. whtch t think lo a drradlul 
thing. 1 think that i6 the federal pavrrnmrnt, through ita military 
organization. can’t provtdc the ultrmatr amount ol capabtlrr: to deal 
wrth thrrc probirma. 1 don’t ace how the rndbrrdurl f~n111y c&n nor do 
! ICC how thr rndavidwl community can. 

WARREN: The pornt of view ol the military ir. isn’t it, Merrll. 
that they hrvr their own l esig-menta7 They can taka on thtr addi- 
tional l asrgnmcnt and thcrr own l aetgnnrent. At leaat when I WII 
active in thir Ircld-t can’t rprrk for the last four year-their own 
l rgrgnmrnt had to do with drfrnding the local rrturtlon opatnit tnva- 
rion, which II a pretty outmuded policy. 

USESDU3: WeI1, we ended up Just dircuaring there thingm with 
the military and we just threw up our hands and decided that there 
war just nothing that the police department, the fire department and 
the civil dcfcnre organrzatton could do. 

. 
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Tlair. of cower. ttny bc a more c6mplicatcd problem t&an. let’s 
say. you would have at Oak Ridge. you l ec, and that others mi(tbt 
bV6. But your l rtwtion on Long bland would be dreadful because 
there would be millions of pcopic trying to get cu( there and now, of 
course, they couldn’t get out but they would try to get out there bc- 
cause it’s the one p&cc that they can go if they can’t get acroes to the 
othor l tdo of town. 

1 wonder--thir nry recm lo~icrl, but I think perhapr it isn’t-if 
wiaat WC are trying to do ir to locur on some of the thangr that should 
bc done without really having pcrhapr an l dcquatc dbrcuerron of what 
the problem ir. 

AttACK OWGEANOCRO#EMSOf PCXt4ttACKREC~ERY 

ESSENBUD: One al the drfficul~ker tht ona l lrsryr fmee in A dtr- 
currlon of thir kind ir that thrrc arc ctmoet an mfrnltc number ol 
pcrmutationr and combinatrona that could result tn l nuclear war al 
any dlmonrion and any pclttorn. and f thought it might bc worth-hr)c to 
take l few mhutso to dlwurn the kinde of sitwtiono tkt hare brcn 

l rrumcd in the past in dircuookonr of thir kind. I think it woald hc 
unfair to calI on rnybody on rhort notice. I tried to l tJck Dr. hvkham 
with it but he dtdn’t exactly btto. .So f would Irkc to run down, from 
my own recollections. wbt the assumptions were at the last fornt 
Committee Hearings on Nuclear War. 

The rise of the attack wan on the order of 10.000 megatons. htryhe 
take off l factor of 2. It doesn’t matter for putposer of dircussion. 
A megaton ie a brg numbar. 

AYRFS: The attack in qucrtton rnvolved 1, 450 MT on the U.S. 
(Rofercncc $6). 

EUENEUD: What wan the whole war? 

AYRES: ‘I think it was about twice aa much. 

EXSENBUD: 3,000, then’ 

AYRES: Yer. 

EISSENBUD: All right, we’ll l a) 3.000. t want to put the rirc of 
thtr Into pcrrpcctive by pointing out that 20 megatonr of TNT-within a 
Hector of f-would be a block of TNT 10 feet hrgh and IQ iect wide and - 
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1.000 miler long. and there are the individual bombs that we are 
talking about when we say LO-megaton bombs. 

UPTON, This, Merril, ia jurt on the Continental Urtited States? 

I:EES1IUD: It’s really halt of that on the U.S. 

UPTON: IIr!f here and haIf on the U. S.S. Rq 

ELSENBUD: Yes. As 1 recall ht. this w&o in tho United Strtcr. 
1 thmk thcrr YCFC ZOO targrtr. fr that about right? 

AYRES: That snunds rtyht, yes. Sanethin# lrhe tbt. 

EISENl%UD: And the cdruriticr, ducr somebody remember the 
number of dcath#- I though tt w&o about 70 mil’ion. 

HEMLER~ Sixty to rrucnty. 

fJXSENDU0. We’ll ray 65 million; and how tiny injured3 Another, 
we’ll rry 75 mrllron. 

TAYLOR: You might aa well ray rvcrybody 

AYRCC rhrt leema l Jrttlc bit too high. 

EISEN~IUD~ rhir figure ks abat tight. 

ir injured. 

CASAHETT, htrrril, ia this qualified by rheltcr or no ahelter or any- 
thina of thrs Bert” 

EISENBUD. This am in the open, wrth the ecunomy PI ,t aa ww. 

AYRES. tt’r not necewrrrily true that there’s onr hurt man for 

every dead man. 

EXSENBUD~ AU right. We’ll put a question mark there. What 
are the Irvest ~‘k figures. John- Do you rcmcmberT What fractron 
of the lwcstoch in thr United Statcr wcrc killed- The figure I have 

in mind . . . 

AYRES: I don’t think that they ever gave it. 

EISENBUD: There was a rtatcment given by somebody, 1 think it 
was around 50 percent. 

. 
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TAYLOR: Il’r probably r*asotablc. 
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BUSTAD: 1 uould say that’s too htyh, much toa high acutely bc- 
cause moat of them are awry from the target areatz. 

AYRES: ‘I’him was 5’3 percent rountcrfarcc. 50 percent coun?rr- 
value. A lot ol mtlrtrry targets are In l yrtcultural area*. 

BUSTAD We just rrrd that at thim kind of dose you’re going tn 
have two kindr al carurlt~r. Thts was Just entered into the com- 
puter. I’m jurt going by rnturtron now, and the location of the ma- 
jority of the livestock. 

E;ISENBUD: The thing that I do rrmcmbcr 11 that on thr mrpr I 
saw, all of the dairy cattle tn our part of the country, in the North- 
east, would have died, 611 of them. 

at 

to 

AYRES: Yea. but that’s only l small fractton. 

EISENBUD: Yes. Still thrt’m rhcrc WC yet our milk. 

BUSTAD: Let.6 try 25 or 30 percrnt. 

FREMONT-SMITH: And then injury will bc another equal number 
learnt?. 

AYRLS: Not nccorrarily. 

ZXEMONT-SMITH. Doesn’t IdJUry count” frrjurrd badly rnoush 
be dead ’ 

BUSTAD: Are you talking o! the acute rituatron or what the carual- 

tico arc after l tx months’ Thor 1s rather critical, I think. 

EISENBUD. I think rix months would be the fair one. Of coursr, 
that’s hrrn to evaluate. I think the hrrrtngr c.z*lnt was, am I recall, 
a situation at about 30 drym. 

AYRES: Yes. but their criterion -a~. t think, that you would eithrr 
rccovrti or you wouId not. It was about a 3%day pcrrod. 

EISENBVD: Yea. That’* rrghl. These Are the basic rtatistirs. 
There were also statistics that 1 don’t recall about the number of 
individual homer that would be destroyed, the number that uc~uld be 

______ _ ._ _ __ __-._ .-___ .-- _-_._--_ - 
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damaged beyond repair and would have to be evacuated. I don’t re- 
call the figurer. I wonder if any of you do. I would certainly hope 
that they could be In the record of this discurrion when the transcript 
finally comes up. 

TAYLOR: They must have been approximately in the ratio of the 
rural to the urban population. which ir maybe a third. That’s a third 
of the houses which survive, but they would be almost a11 rural. 
That must be within a factor ol two. 

EISENBUD: Yrs. 

TAYLOR: Would survive7 

DOSHAM. It would be a third of the suburban houses that would 
survivr. 

EXENBUD: Thcsc arc the casualtics that resulted from the initial 
strike. They do not or did not include, for example, casualties from 
3tarvatlon rcsultmg from the fact that perhaps the crops are otsnding 
in the ficld when the attack comes and nobody harvests them. So all 
the crops rot, warehouses burn; there might be a lack of water, not 
so much because the water is contaminated but simply becaurc the 
distribution systems arc dcstrnyed. It did not contcmplatc the effects 
of discarc, the fact that medical facilities would be inadequate to deal 
with disease. 

Then one has to consider what happens afterwards, because surely 
there wi!l be some pcrrod which might be only SIX months or it might 
be six centuries whrle there would be a continued attrition in society 
due to the fret tliat society hadn’t quite recovcrcd enough to deal with 
the raft of cxploaions, the inrcctr. the riruscs and God knows what. 

UPTON: The absence of a major elfact on other continents’ 

EI’jLNBUD: You would have to assume that there was about equal 
devastation or more in f&rope. 

DUNHAM: What about Canada? 

AYRES: I think the attack covered Canada as well. 

EISENBUD: Yes. 
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1. 

UPTON: What about Latin America, Australia? 

EISENBUD: No, they weren’t included and it would seem to me 
they ought not be included. 

UPTON: Can one imagine a six-century-long dislocation if btin 
America and Australia survived practically intact” 

EISENBUD: I didn’t say it was six centuries. It could be six 
months or presumably six’centurics. I wtuid say it would be longer 
than six months. 

AYRES: You have to remember that you cannot expect much help 
from places like South America because even the surviving production 
in the first year is perhaps more than they have on a per capita basis. 
The pattern would probably be very unbalanced and distorted com- 
pared to pre-war. 

UPTON: But in the presence of flourishing civilizations on other 
continents one can’t imagine a Dark Ages that would last centuries. 

AYRES: I agree with that. I’m saying thrt our surviving nrealth 
would be considerably greater than the existing wealth in most prrts 
of the world. 

WARREN: But would it be enough to purchase food from other 
countries? 

AYRES: It depends. 

WARREN: We’ve got a lot of gold in Fort Knox. 

AYRES: We’ve got a lot of gold in Fort Knox; we have very much 
more overseas investments which can always be dirinvested. WC 
have something like $50 billion in overseas investments. 

WARREN: Unless they are appropriated by local powers and they 
thumb their noses at us. 

AYRES: This is one of the interesting questions. One reason that 
they might not want to appropriate your surviving overseas wealth is. 
first of all, that we hold a lot of their gold which, of course, is true, 
and secondly, we wo4d still have a very, very impressive surviving 
military force. 
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WARREN: Which we couldn’t resupply, though. onre it was used 

“P. I don’t mean to be pnsimirtic. 1 just wondered what the oitca- 
tion was. 

AYREX: I don’t know that they could or couldn’t. 

ElSESRUD: t wonder how long our ships could continue to oper- 
ate if they couldn’t get spare parts” This is where you get into trou- 

’ blc because no one has enough knowledge about the details of our ccon- 
omy, You can Imagine how important this io. There wrll be some 
small plant on Long Island that maker something l bo”t as big as your 
frst and because it’s destroyed the ships can’t go to sea. You see 
that in rtrikcs. A company will po on strike and its ramifications 
arc ennrmour. 

AYRES: An example might be the General Motors atrike, where 
the Fisher llody Aant was shut down and everybody else went out. 

EISESUUD: In this CASC it was the ruppltcrr. you see, that went 
out. Hut I’m thinking now about people who make small electrical 
parts. 

ASRES: There have been studirs of this problem (Reference 52). 
For extmplc, the Sation. Acadrmy of Sciences Committee on Emcr- 
Rency Planntnk bar made quite a point out of this. They have had a 
number of meeting* involving representatives from industry and they 
have tried to think of l pccific v~rInerab;lities of this kind-bottleneckr 
-where, for lack of a Nil, the shoe is 10s;. etc. And depending on 
ycur attttudc towards these things. you may think they came up with 
* lot of a little. My own !eeling II they found rurprtrinRiy little. 
One of the thtngr that’s often mentioned in thi* context ts tctrrrthyl 
lead. It happens to bc made in two or three plants. On thz other 
hand, uc don’t need it. We could operate quite well withJut it if 
you’re willing to let your engines operate incfftcicntly. Certain thingr 
arc cructal, but you can umu~lly find a way around them, and It’s very 
difficult to find something that you could be confident “ould really knock 
you out provided you can look fcr alternatIves, and I think probably the 
lack of transportation is more crucia! than the other srtuation. 

EISENUUD: I’ll wager that there isn’t one or two companies in the 
United States making vatvrr for pipeiincs: you know. these big valves 

that go into pipelmec. 

I. 
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UPTON: What about Latin America, Australia? 

EISSNBUD: No, they weren’t included and it would seem to me 
they ought not be included. 

UPTON: Can one imagine a six-century- long dislocation if Latin 
America and Aurtralia 5urvivcd practically intact” 

EISENBUD: I didn’t say it was six centuries. SC could be six 
month8 or prcrumably six ‘ccnturicr. I would say i; would be longer 
than l ix month5. 

AYRES: You have to remember that you cannot expect much help 
from place5 like South America because cvcn the surviving production 
in the first year is perhapr more than they have cn a per capita basis. 
The pattern would probably be very unbalanced and drcrtortcd com- 
pared to pro-war. - 

UPTON: But in the prcrcncc of flourishing civilizations on other 
continent@ one can’t imagine a Dark Ages that wolrld lart centuries. 

AYRES: I agree with that. I’m raying that our eurviving wealth 
would be conridcrably greater than the crirtinq .w\s 31th in most parts 
of the world. 

WARREN: But would it bc enough tc purchase food from other 
countricr? 

AYREf: It depends. 

WARREN: We’ve got a lot of gold in Fort Krox. 

AYRES: We’ve got a lot of gold in Fort Knox; WC have very much 
more ovcracar invcstmcnte which can always be dirinvcstcd. We 
have something like $50 b’llicn in c.vcrscas investments. 

WARREN: Unless they arc appropriated by local power5 and they 
thumb their norcr at uo. 

AYRES: Thir is one of the interesting questions. One reason that 
they might not want to appropriate your Jurviving overseas wealth is. 
first of all, that WC hold a lot of their gold which, of course, (3 true, 
and secondly, WC would still have a very, very imprersive surviving 
military force. 
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WARREN: Which we couIdn’t resupply, though, once it was used 

up* I don’t mean to be pessimistic, I just wondered what the situr- 
tion was. 

AYRES: I don’t know that they could or couldn’t. 

ElSEXBUD: I woncizr how long our ships could continue to oper- 
ate if they couldn’t get spare *arts? This is where you get into trou- 
ble brcause noone has enough knowledge about the details of our econ- 
omy. You can imagine how important this is. There will be some 
small plant on Long Island that makes somcsthing about as big as your 
fist and because it’s destroyed the ships can’t go to sea. You see 
that in strikes. A company will go on strike and its ramifications 
are enormous. 

AYRES: An example might be the General Motors strike, where 
the Fisher Body Plant was shut down and everybody else went out. 

EISENBUD: In this case it was the suppliers, you see, that went 
out. But I’m thinking now abcut.people who make small e!ectrical 
parta. 

AYRES: There have been studies .of this problem (Reference 52). 
For example, the Sational Academy of Sciences Committee on Emer- 
gency Planning has made quite a point out of this. They have had a 
number of meetings involving representatives from industry and they 
have tried to think of specific vulnerabilities of this kind-bottlenecks 
-where, for lack of a nail, the shoe is lost, etc. And depending on 
your attitude towards these things, you may think they came up with 
a lot oi a little. My own feeling is they found surprisingly little. 
One of the things that’s often mentioned in this context is tetraethyl 
lead. It happens to be made in two or three plants. On the other 
hand, we don’t need it. We could operate quite well without it if 
you’re wiiling to let your engines operate inefficiently. Certain things 
are crucial. but you can usually find a wag arour.d them, and it’s very 
difficult to find something that you could be confident wc.ild really knock 
you out provided you can look for alternatives, and I think probab!y the 
lack of transportation is more crucial than the other situation. 

EISENBUD: I’ll wager that thcrc isn’t one or two companies in the 
United States making valves for pipelines; you know. these big valves 
that go into pipelines. 
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AYRES: How many do you need in the first vest, is the point’! 

Let’s say a pipe plant is put out of commission.’ 
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EISENBUD: You might need hundreds of them. They arc big, 
items. 

AYRES: Probably you’ll cannibalize. 

SPEAR: Back in 1951 the Federai Civil Defense Administration 
conducted a rather intensive study of the items produced in Cleveland, 
Ohio. As I recall, we found 6 cr El quite important products that 
weren’t produced anywhere else in the country. The !ndustry Cvalu- 
ation Board of the Department of Commerce routinely addresses it- 
self to the critical essentiality of industrial and other products and 
facilities. These are rated according to their essentiality. Unfor- 
tunately, both of these efforts were classified. and the result of the 
Industry Evaluation Board‘s work has never been decLssificd as far 
as I know. 

AYRES: But can you say what would be the impact of the loss of 
those 6 items? 

SPEAR This was the object of the Federal Civil Defense study 
that I mentioned. There were various studies by ODXl prior to the 
amalgamation of FCDA and ODhl, taking the result of the 1. E. B. ‘s 
work and studying the impact on the nation of the loss of various pro- 
ducts and facilities. 

AYRES: The point I am making is that one might conclude from 
what you have just said that the whole economy grinds to a halt. I 
think that would not be the case. 

SPEAR: No, but there are some critical vulnerabilities. 

AYRES: Critical, but how critical? 

SPEAR: Well, I don’t know how to generalize on how critical they 
might be.’ The delivery of oil by pipeline, gas by pipeline, electric 
power transmission are some of the things, as well as industrial pro- 
ducts, that I. E. 8. has been dealing with. As you conduct war-game 
attacks on this country. you can see the cffccts of taking out some of 
those things. Over the years, some of these vulnerabilities have been 
lessened. Communications is one good example where there has been 
a hardening of facilities. 
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AYRES: I think it’s fair to say that when you look at these things 
in detail, you can usually find an alternative way of solving the prob- 
lem. If it’s a valve for a pipeline, you might have to close down one 
pipeline but there are other pipelines. If there are no pipelines 
available there are barges and unitrains and ships. There are other 
ways of solving almost any electrical problem by avoiding the parti- 
cular device. But it’s usually more expensive, and in that case it 
is critical. 

EISENBUD: Bob, let mc give you one example, though, at the 
present time. If you want to build a power plant, you can’t do it in 
less than about 5- I /2 years because the delivery time on turbines is 
close to six years. This is in a normal, healthy economy. Just 
think about what would happen if a large number of power plants 
needed to have their turbines replaced. 

AYRES: It’s more likely that other things. such as transformers, 
would go first. 

EISENBUD: This may be, but you are going to need turbines. 
You are going to need them in large numbers. 

AYRES: Turbines are extremely hard, you know. That’s one 
thing that would be very hard to destroy unless you had a direct hit. 

EISENBUD: Of course, this again is part of the unknown. 

DUNHAM: You’ve got a much rmaller population there. 

TAYLOR: I think there’s an important question. Where is it one 
i5 trying to head? We’ve gone through societal retrogression, and it 
seem5 to me it’s worth trying to be a little bit quantitative in asking 
how far we have dropped back. Have we, for example, dropped to a 
point where the productivity very quickly can be brought to the same 
scale as it is in the United Kingdom or in France or in India or in 
Mexico or whatever. because there are factors of ten or twenty in- 
volved there, and if you just look at numbers like that. there aren’t 
factors of ten or twenty immediately visible. in other words, there’5 
a ttmptation to say the drop has been to a standard of productivity 
which is still considerably higher than all of the underdeveloped coun- 
tries in the world today. 

AYRES: That’s in fact the indicatior when you look at it. It may 
not be 50. but the reasons have to be rather subtic ones. 
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TAYLOR: Having dropped by an amount which i; very important, 
then the next question is, is the aim to get back up to where we were 
before the attack, which I think is foolish, or is it to . . . 

HEMLER: Survive. 

TAYLOR: Survive and move in new directions, perhaps. Let me 
give one example. If half the power plants had been knocked out or 
two-thirds had been knocked out, I don’t see that it should become 
an objective to go back to the energy standards that we had before 
the attack, because that’s lavish, luxurious. We may be much 
more interested in raising the food productivity level than raising 
the power level. 

AYRES: Incidentally, there have been unclassified studies (Refer- 
ence 52) done on this question of energy, which suggest that it will 
be in oversupply. 

TAYLOR: It is now. 

EISENBUD: I was in Rio de Janeiro last January and there was a 
bad storm which washed some mud down the mountainside and in 
through the race of a hydroelectric plant; when the water receded, 
the mud caked and the plant was knocked out for an estimated year 
and a half. 

DUNHAM If the bomb landed on the city and n?t on the power 
plant, you would have no power problem. 

EISENBUD: Let me say what happened as a result of the plant 
being knocked out. Who would have thought, for example, that in 
the middle of January, just before Carnival, the sewage pumps could 
not be operated? Sewage was pumped into Copacabana Beach. 

TAYLOR: Isn’t that standard in all sea*ons in the world today? 

EISENBUD: No, but jur? think of the implications of the loss of 
power supply which resulted in the required discharge of the normal 
amounts of sewage in untreated fashion into the surrounding water- 

ways* Then superimpcse on that the Additional biological material 
that’s going to have to be disposed of, recognizing that in most of 
these estuaries, or many of them anyway, the biological demand is 
just a littl -rt less than the dissolved oxygen. 
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AYRES: You’ve just given one of my nasty scenarios (Reference 
57). 

EISENBUD: Iierc is just one example, you see, that,comcs to 
mind. Of course, the basic problem is that the more you think about 
it the more complicated it gets and so you go back to your policy of 
not thinking about it. 

DE BOER: Who is going to provide the leadership” Two years 
ago I was part of a Civil Drfenne exercise in Albuquerque. Here 
you have a population of 300, 000 sitting in the desert, so everything 
has to be trucked tn. The .‘iret question I asked was about food sup- 
plies. No one had an answer. They, the Civil Defense officiallr. had 
made two basic assumptionci. i.e., there would be adequate reserves 
and a fur.ctioning distrih:ltion system, and food would be continuously 
brought in. Well, I don’t believe that anybody would be crazy enough 
to make a 200- to 3OO-mile trip across the desert under these circum- 
stances, even if the trucker had sufficient gasoline. In case of disas- 
ter there, our best estimate was that we might last six days to a week. 
With possible hoarding, this would be considerably less. !Most peo- 
ple don’t have anything to fall back on and those who do, more often 
than not, depend upon their freezers. Electricity under these cir- 
cumstances may be out. Food and oil supplies would be gone first 
and these were the very things most of them had not given enough 
thought to. The assumption had been that supplies at the worst woult! 
be temporarily discontinued, 1 am also sure that people wortid not 
come out of the valley for weeks. .This valley is nearby and there are 
a few things which are grown in the Rio Crande Valley near Albuquer- 

que, such as apples. potatoes, and tomatoes, but these people would 
not come to the city to seil. They would sit on what they had, pre- 
berve it and use it themselves under the circumstances. They surely 

would not be interested in commerce. 

AYRES: That may or may not be true. I would probably disagree 
with you abo:lt the amount of food in Albuquerque. I don’t know if you 
made a direct survey or if this is based on casual inquiry. The Depart- 
ment of Agriculture has done surveys. 

DE BOER: This is the point. They were never confronted with 
that thought. So when I asked the question, there was noone whocould 
give me the answers. 

AYRES: You see, most of the food in the city is not in private 
_ 

houses; it’s in stores and in the warehouses. 
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DE BOER: No, these were Civil Defense officials. They should 
have known, but they didn’t. and, again. my question of responsibility 
arises. 

AYRES: The average supply in the United States is roughly thirty 
days, not four or five days. There is usually a ten day supply in the 
stores and a twenty day supply in the warehouses. 

DE BOER: Yea, but you’re looking at the ideal conditions, if 
you could distribute it nicely. 

AYRES: I mean at the present time that’s the pipeline, 

FREMONT-SMITH: They would still have to be distributed. 

DE BOER: You’re still looking at the working distribution system. 

AYRES: Yes, but I mean the food in the warehouses is not going to 
to be eaten. 

DE BOER: If the man says, “You come and get it” that’s different. 

AYRES: What can he do with it? He can’t eat it all. In general, 
I think that the problem you describe is a very real one. I wanted to 
quarrel with the specific number because I don’t think it apolies. 

DE BOER: I had never been confronted with this sort of question 
and it intrigued me. 

AYRES: I think you are quite right, that Albuquerque is very iso- 
lated and ii’s rather hard to imagine people bringing in food during 
the first six-month period. 

WOLFE: I’m more worried about water, not for Albuquerque but 
for any of the targets. Before you get all the turbines whirling again 
and all the material redistributed, it does seem to me that you ought 
to consider what the world is going to be like, the local world for each 
individual as he comes up out of his shelter or gets up off the ground 
if he’s able to, or whatever the situation is. What is he walking into? 
I raised some question about these shelters in 1962, an-l 1 had lo con- 

clude then that the shelter would probably be a means of slow death 
instead of quick death. After all what do you come out of the shelter 
to? 

/ 
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WARREN: You’re not talking about fallout; you’re talking about 
what resources are available when you emerge from your shelter. 

WOLFE: Well, they may or may not be available. If they are 
available, they might be t+ome distance. The way I visualize this is 
that suddenly the population of all ages becomes rort of senile. No- 
body is going to grab the ball and run a hundred yards. This sort of 
thing must be some sort of shock and I haven’t been able t* find out 
what they did at Nagasaki and Hiroshima? What did those people do? 

WARREN: Those that were left escaped very shor:ly after the 
blast into the surrounding countryside, generally with an amnesia. 
The) didn’t know how they got there, The catastrophe was so great 
that very few of them did any useful work for quite some time. Those 
who wandered back to start building again or who tried to erect some 
kind of a ohack were most!y squatters who c;idn’t own the land in the 
first place. But the farmers and the fishtrt;rrn were still just the 
same-those who were out in the periphery rnd who hadn’t been touched 
by this. 

FREMONT-SMITH: There won’t be so much periphery according 
to this. 

WARREN: There was no periphery there, although the other part 
.of the war had touched the other big cities which were similarly bad- 
ly damaged. 

WOLFF: If there are 200 targets, I suppose we have to ?ssrune 
that they ate all going to be hit or nearly 93. Just wandrr out in the 
country, this would be a psychological thing that most of you people 
know more aboui than I do, but I can’t imagine that we’re going to 
get in there ard start to rebuild right tomorrow or next month nr 
maybe for months to come. 

FREMONT-SMITH: Aren’t peopie going to be very much concerned 
as to what they’re going to have to face the next few weeks? 

WOLFE: I think they’re going to have to be concerned about where 
they’re going to get their ne:;t drink of water. 

FREMONT-SMITH: Yes. Some of them will have a littlr water, 
but at least it will be the most immediate thing. It is not what’s going 
to happen next month but what’s going to happen in 6 days or 60 days 
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that’s going to occupy the attention of the people as they come out oi 
their shelters, isn’t it? 

W0LF.E: Yea, I think they have to eat and rlcep. 

TAYLOR: It seems to me one difficulty with this discussion is 
that it’s a little bit like asking what happens in either of two cascu. 
Case number one: a person is shipwrecked and winds up on a desert 
island with nothing on the island. You’re asked what does he do7 
He die@. Case number two: a person who is shipwrecked lands on 
the same island with a survival kit and something out of which he can 
make distilled sea water and some seeds, etc., and he sets about the 
burincrm of trying to survive in an organized way. 

HEMLER: Then matbe he does. 

TAYLOR: Maybe so. But I think it’r important to separate the 
two question*. Oirc is romeone who ruddenly emerges in a situation 
with no plan of any kind. He’s put into a disorganized context alto- 
gather. 

FREMONT-SMITH: People are going’to have a great varlety. 
Some people are going to come out and find nothing. 

TAYLOR: I’m asking, I guess, what are we thinking about? Are 
we thinking about the U.S. today, right now? Or are we thinking 
about what it might be for the U.S. at some later time3 You say he 
comer out of his shelter. The chancer are he doesn’t come out of 
the shelter becaure he doesn’t have one. 

WCILFE: That’s true. 

AYRES: If it’s a surprise attack today hc’r not in a ahelter. 

TAYLOR: All right. So I think it’s important to distinguish. 

F”REMONT-SMITH.: We, have to decide what asrumptionl we are 
going to start off with. 

TAYLOR: Is it a prepared situation or is it a non- prepared situa- 
tion, because they are vastly dilierent, almost like night an day. 

FREMONT-SMITH: Even in a prepared situation there will be an 
enormous variety of experiences lo be faced when people come out, 
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and I was talking as if it were a prepared situation. But again, some 
will find nothing when they come out, depending on where they are. 
Some will find everything very nicely arranged for ten &yo or so 
when they come out and there will be an in-between. I would assume 
that a very important consideration will be how we get into communi- 
cation with other areas to find out how bad the situation really is. 
What do we expect? is there another-bomb coming down. and. if so. 
when and where? What kind of social organiution can be expected 
the next ten days or so3 

TAYLOR: Are you putting that in the prepared situation? 

FREMQNT-SMITH: Yes. I am talking about a prepared situatioa. 
I would think that if we were going to try to face this, we ought to 

say, “Well, let’s take a prepared situtation, let’s take an unprepared 
rituation, Iet’s take a semi-prepared situation and take each one 
rcparattly and try to follow each one through.” 

TAYLOR: Yts. So long as we understand what we are talking 
about. Otherwise, one person is walking into an unprepared world 
and another one is walking into one that has a $100 billion civil de- 
fense program prior to the attack. 

F%i%iCINT-SMITH: Which one would you like to rtart with? 

TAYLOR: Maybe the real one. 

AYRES: I’d like to interject a statemtnt about the water supply. 
In some cases. as, for example, New York and a good many others, 
there would be plenty of water unless the Kensico Dam in White 
Plains happened to be destroyed. The pipes art deep and under very 
high pressure. Although some of the nurfact pipes would be broken, 
you would have water. In casts like the cities along the Great Lakes, 
which get their water from the Lakes, the water supply would depend 
upon the electric pumps. To the exttnt that they had reserve power, 
they would have water. To the extent that ?:ley didn’t, it would de- 
pend on whether the main power supply wa~r operating or not. In a lot 
ot cases it would be operatiklg because, as I mentioned earlier, gen- 
erating equipment tends to be relatively hard compared to other Iacil- 
itics. Many other cities get water fram w Ilo, and again it depends 
on whether they have reserve pumping capacity and whether they have 
to depend on the main power. In some cases the main power would 
survive or it would be possible to get power from another area through 
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inter-tie8. In aomc caec6 it would not survive. Sd you wor!d get a 
whole rpectrum of siCuations and certainly in rome caac~ there would 
be no public water supply and then you would have the condition@ for 
a disaster. 

DUNHAM: Wouldn’t it be true, though that in practically all cases 
the water would be greatly reduced? 

AYRES: Yeri 

DUNHAM: So that in an emergency situation we can get along with 
Len percent of the normal water requirements. I include bathing 
and everything else. 

AYRES: Industrial water use would be out immediately. 

EISENBUD: Again it depenJr on your arrumptionr. If, for exam- 
ple. New York had fires, they would have to fight the fires. 

AYRES: That’s true. 

EISENBUD: And in most citier the waler supply provides the 
drinking water and it’s the same water supply wrth which you fight 
fires. Thr*?. I think it’s possible to virualize a situation in which 
a city like New York would be without an effective water supply. 

1 e 
DUNHAM: Yes. but you don’t have any other requlren.ente 13~ 

the 48 hour8 you’re fighting the firea. You’re not going to fight firer 
for 10 weeks. 

AYRES: There’s enough water in the piper in mczt placeo to last 
for quite awhile if you’re not using it normally. 

FREMONT-SMITH: Are we planning this for the spring or winter? 

AYRES: Thir depends, you ret , on whether you have warning and 
whether you’ve been properly told what to do. One of the first things 
you rhould do if you have warning that there may be an attack within 
thc,next few hourn is to get buckets and tubs and fill them up a;ad 
make sure you have fresh water. Of course. all of these civil de- 
fenre shelters art euppostdly stocked. 

DE BOER: This ir really the first point that I would like to stay 
with. Where ia the machinery which will enforce this and how well 
are they informed on thin? 

/’ 
,’ 
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CASAREI’T: Wouldn’t it be true that in an unprepared situation 
the best source for general communication and control, goitrnnrcntal 
control, would be the Armed Forces? In other words. military trkc- 
over of government? 

DE BOER: That’s precisely the way I look at it. As I look ,at the 
military, where I work there is no plan to take cart of this. At least, 
there is no published plan that 1 know of. 

CASARETT: That’s what I meant by an unprepared situation. The 
only sensible thing wuld be to USC that orga.rization which is distri- 
buted and organized in such a way as to trkc over; that seems to me 
to be the only one which could probably handle the situation in sn un- 
prepared state. 

DE BOER: All right, what guide lines do they have? 

CASARETT: Arc they ill-prepared? 

HEMLER: They have sqm* iairly strong guide llncs with respect 
to takeover. This happc?ed, if you recall, in Hawaii right after 
Pearl Harbor. There was a complete takeover and then a later movc- 
mcnt down from complete martial law to partial martial law. 

EISESUUD: Somebody isn’t thinking it through, though, because 
when the power went out in the Northeast 2 years ago 1~3s really 
shocked to find that most of the radio stations didn’t have their own 
power supply and Kennedy Airport was closed down because they 
could not operate thetr lights and equipment, which shows that tither 
the thing hadn’t been thought through or that eve! the most superficial 
precautions have still not been taken despite the fact that in 1067, 
some 22 years after we first began to talk about this. . . 

AYRES: The electric utilities did not think that such a power 
Callure was possible. Alter It’s happened they still don’t think it’s 
possible! 

WARREN: Let’s go tick to this martial law busincas for a while. 
I don’t know whether you remember the discussion and the bitterness 
ihat was’crcxed by the unwillingness of the Gcrxral there to stop 
and give up his mar*i;rl law authority. ire had fairly good reasons, 
I supposr, for maintrining tis ccntrol of the ritualion. 

FREMONT-SMITH: Is this Hawaii? 

\ 
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WARREN: This is Hawaii. This icd to trcmcndoua dircussionr 
in the first Civil Defense program WC had about the J hole rwhdr of 
the declaration of martial law at zero hour and whxt was involved 
and the struggle by the statea, the legi~laturcr and otherr ir. the 
publtc group to avoid martial law. Yet it is incscapablti tkrt there 
ha* :o be some kind of an organized control that wili l a#urc that the 
mayor’@ functions, the ruperviror’r functionr and the govCrnot*s 
functionr will continue. 

One of the primary needr is the p&cc poucr required to handle 
the distribution of the focd and all the public I’unctio,w that our society 
needs in ita regulation, Thir argument held back the acccpuncc of 
civil dsfenrs for reveral bearm finally, and I don’t think that the mrt- 
ter bar completely been loot right of. It’r a covert factor even now 
becaure ths control of a military type bar got to be dominant in the 
lirrt period anyway when chaos and hyrterir have to be reduced to 
brirg about orderly rwction to th-r probltm. This comts right 
down to our behavior agdn. What will the criminal cltmcnt, or the 
group& that go on their own and do what they please, do about their 
own activitier? 

. 

HEMLER: Aa a result of the conflict you arc talking about. the 
feelings that occurred after the Pearl Harbor aituatitia, the govcrn- 
ment did a great deal of studying and crme up with soma ?cci4tivc 
conditionr whereby martial law can he declared by a cammsodcr down 
to the local level. Th~sc are pretty clear cut now. Tbcrc art scvcral 
conditfonr, and I can’t cite them offhand. One that I do recall ir that 
if communication ir not possible, then ho dots have the autharitv- 
and thir ham been tcrtcd out in the Supreme Court, aa a matter oi 
fact-to declare martial law. It has brcn clearly dcfincd now. or 
much mora clearly dafincd than .t wac at that time or later on during 
the Detroit riots. dxrin? World War II, and several other incidemnts 
that have occurred ri*:;c thtn. 

TAYLOR: Doer, anybody know if there has been any indication of 
more difficulty in tbc populirtion doing what they arc told by ?ke au!h- 
oritier in, let’s ray. Britain or London during the blitz compared. 
bay, to Hamburg; ona a city in 4) dictatorship presumably mctc uned 
to iron authority, the other a city in a dcmxracv. not so used to iron 
authority? Arc there any others in whtc5 the reaction of the pcjpcla’- 
tion to the authori:y is any dtffcrent, any cultuial or politig.al inertia 
that carries through to the pox:t where the disaatcr actual&y takes 
place? 
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WARREN: One of the things that came out of many of the early 
discussions-and Ralph recalls this probably more vividly than I do- 
was the agreement from the studies made on these populat:ons after 
the war. If there was prompt leadership the situation could be quickly 
orought under control, but with the lack of this leadership then chaos 
was apt to occur. The leadership could be indicated by the Civil De- 
fense arm bands or some insignia, a visor cap or something that 
would indicate that the individual who took the authority under his 
wing did have the right to do so. There are many illustrations of 
this even today. You’ve been in a traffic jam after a football game 
and there \-All be a crossroads with no signal lights and the cars get 
all fouled up. But if somebody, a civilian, happens to step out in 
the center and begins to put a little order in it, in a little while he’s 
able to unsnarl it just because he did something logical and had shown 
some leadership. If this is built into the Civil Defense program all 
the way through, you have some chance of a normal reaction. So we 
need some plana; At one time .we had a very good plan and organima- 
tion with widespread community participation in comprehensive de- 
tail at all levels of community and government. Probably the peak 
of it was at the end of Mr. Peterson’s tenure as Civil Defense Direc- 
tor. At that time I think we had the best capacity to mount a Civil 
Defense effort nationwide with a pretty good organization and thinking 
through of the problems of transportation and communication and food 
and medicines and what kind of shelters would be useful. Of courses 

computations of the fallout and the number of megaton5 used were 
very much less than now. Nevertheless, the principles and policies 
are still pretty sound. They need improvement and extensions. BLt 
the community participation has fallen away. 

AYRES: I would not argue with the implication that these have 
gone downhill. The amount of money available and morale may have, 
but I think there have been continuous improvements in the planning. 

WARREN: On the planning, yes, I would agree with that because 
the planning, after all, can be done by a F;mall group. But in a dis- 
seminated net of civil defense. . . /’ 

TAYLOR: I’m confused about one thing because during those 
days-1 may‘have been in an unusual situation at Los Alamos-we had 
a civil defense program.’ Thergwere blocIc wardens and they had 
hats and arm bands and I had the impression that was true in the rest 
of the country. 
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WARREN: Yes. 

TAYLOR: There were specific individuals called block wardens 
in most of the cities in the United States. I believe that’s no longer 
true. 

WARREN: That was true. 

FREMONT-SMITH: It’died out. 

TAYLOR: So, I would question whether we’ve gone up. I think 
we’ve gone up with respect to the staff. But that’s important because 
in those days. even though he may not have had any equipment, at 
least there was a fellow with a tin hat and an armband who knew he 
was supposed to take charge. 

AYRES: On the other hand, I’m thinking of these specific v*,lner- 
abilities, many of which are less now than they used to be and also 
the doctrine which up until very recently has been very unrealistic. 

TAYLOR: The doctrines are in the report and nobody knows 
what is in the report. That is t!le trouble. 

WOLFE: You’ve got to remember that 2 out of 3 of these people 
for all the missions, the wardens, are unavailable for the jobs. 
Any committee that is set up in the community is only going to be 
one-third of its original size-i f you can find those members. 

SPEAR: No, X think you would have to say that there would be 
.large centers taken out, where the deaths are very heavy. But in 
the areas where the immediate effects of the attack were not felt, 
you would have reasonably complete small communities. In other 
words, this isn’t 2 out of 3 in every community across the nation. 

WOLFE: It’s 2 out of 3 in the 200 targets. 

SPEAR: Yes, but roughly a hundred of the targets are in the 
counterforce attack, where few people live. 

AYRES: I think you must distinguish between the situation where 
people have had warning and are prepared and where you don’t have 
warning. I don’t think the latter is a very realistic assumption, but 
it is the assumption that many people base their plans and calculations 

on. 

._ ___ __ . _-..__--.-e----e _ ___.. ~._____ ___ ___-. - -.-_.--- _-_..-_._ -.-..-.----_-- -. _--- 

w- _ -..-- _m_._,. ___~ 

b 



DASA 2019-2 

WOLFE: Do you mean the enemy will lose half of the effect of his 
attack by telling them? 

AYRES: Do you, after all these years, believe in a surprise attack 
out of the blue? 

WOLFE: I believe it. 

DUNHAM: Let’s define what we mean by a surprise attack. Do 
you mean an attack in which there’s no sign in advance that anything 
is going to happen? 

AYRES: Yes. 

WARREN: Today or tomorrow? 

AYRES: Right. 

HEMLER: Your first knowledge is &hat the weapons have hit? 

WARREN: Yes. 

DUNHAM: Suppose there was a condition in Hawaii where there 
wa.s a build up and the Army there had a good plan and everybody was 
set and unfortunately the precise instant was not known? 

AYRES: You may not know the precise instant but even so you 
should be alert because you are waiting for trouble and therefore 
you should be listening to the radio. 

TAYLOR: Say a tactical warning would be ignored. You didn’t 
pay any attention it; it was tense in the sense that it could logically 
lead to a nuclear attack all of a sudden. 

HEMLER: And it was the beginning of tension. 

FREMONT- SMITH: I don’t think you can make an arbitrary state- 
ment of this sort. I think you don’t know what might have come and 
when you don’t know, therefore it could have happened. 

AYRES: I don’t believe that there was the slightest chance, at 
the time, that the Cuban situation could have led immediately to an 
attack. It certainly could have developed into a more tense situation, 
which might have developed into something. 

‘. * -__ ._.___ --._ - 
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FREMONT-SMITH: I don’t believe there’s agreement 
with you. 

AYRES: You expected an attack any moment? 

. 
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in this room 

FR EMONT- SMITH: No. I happened to be out of the country at the 
time; I didn’t know anything about it, but I’m sure that many people 
had no idea. But I don’t think it’s a question of any definite relation- 
ship between people expecting an attack and the reality as to whether 
there is a possibility of an attack, 

AYRES: My point is that the real possibility was much lees than 
the expectation. If you do expect the possibility, then you’ll pay 
attention to tactical warning. 

HEMLER: I think it should be ,pointed out that at the highest levels, 
at the military and the governmental and the civilian levels, there 
was just wht you were saving; there was a belief that an attack was 
not imminent. 

TAYLOR: What’s it going to take to make people believe that it 
’ is imminent? I wish someone would describe. . . 

AYRES: The use of a nuclear weapon somewhere in the world, 
for example. 

TAYLOR: That’s a much more tense situation. 

UPTON: For instance, we learned that in the recent Middle La:t 
crisis the hot line was in use for an extended time. Something might 
have touched off an international incident there involving the major 
powers. I think all of us watched developments very closely, but 
I’m not aware that there was any attempt to put civil defense on the 
alert, 

AYRES: It just wasn’t tense in those terms. You protably just 
haven’t thought through how much more tense it can get before the 
bombs start dropping. 

UPTON: When do you begin to alert your civil defense? 

FREMONT-SMITH: When it’s 50 percent tense? 

VPTON: When you have noticed that the missiles are aloft? 

\ 
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HEMLER: Just to take an example here, there are conditions of 
readiness that the Armed Forces are in at all times and there are 
degrees. They’re actually defined, and the same thing is true with 
your civil defense forces, the same thing is true with your govern- 
mental officials. 

As the policy makers decide that a condition has been reached- 
and they have very definitive criteria for deciding this-the Armed 
Forces move to a new condition of readiness and this goes through- 
out the world. 

FREMONT-SMITH: This is announced to the world? 

HEMLER: By instant communication. Let me point this out. As 
they move through these conditions of readiness, the forces get more 
an3 more alert. More and more peop!e get involved. The point I 
think that Bob is making here is that during the Cuban crisis, for 
example, the readiness of the Armed Forces did not get down to even 
the level nearest the condition, the final condition. 

TAYLOR: Remember Pearl Harbor. 

HEMLER: They were several conditions away from full alert, 
but they had not reached a condition of readiness criteria where the 
civil defense began to be completely and wholly alerted, and so forth. 

AYRES: People keep forgetting that at the time of Pearl Harbor, 
we had issued an ultimatum to the Japanese. 

TAYLOR: That’s my whole point. 

AYRES: And we were waiting for their response. 

TAYLOR: Bob, that’s my whole point. 
wire and still the civil defense authorities 
my point. 

We got right down to the 
were not deployed. That ’ s 

HEMLER: The way that things are defined now-and this isn’t par- 
ticularly classified in any sense of the word-that ultimatum would 
now take us to the condition where all of your civil defense forces 
would be notified. In other words, it has been defined and the criteria 
have been laid out. 

. 
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UF’TON: I guess the thing that concerns me is that history has 
shown us again and again that the unexpected does indeed happen; 
that although we have well-laid plans to alert ourselves through a 
succession of stages, these are based on the assumption that time 
will be available to shift gears, so to speak, into high. Is this a 
reasonable assumption? 

HEMLER: The times that they are considering available now are 
fairly realistic. 

DE BOER: Still, if we recall the day President Kennedy was shot, 
we must remember the period of insecurity that followed. I dare say, 
nobody had anticipated that eve.& that morning and few had any idea 
about what the reactions of the new President would be. No one knew 
precisely what had happened and the question of a plot has not been 
settled yet. I don’t see any point in discussing the pros or cons of 
a plot here and now, except that it should put us on notice that it die 
happen and could happen again. Where I was, on a military installa- 
tion, it took more than an hour before I heard anything resembling 
a coordinated effort to stop the tide of fear and instill confidence 
in the situation. I don’t know how it was in Washington. 

. HEMLER: I was in Korea at the time and we moved to more alert 
readiness conditions. 

DE BOER: We sure didn’t where I was. At least not all officers 
and civilians on the base were notified to that extent. 

HEMLER: Your particular base may not be one of the strategic 
bases. 

AYRES: I think the best argument we can make now for total un- 
readiness in the event of an attack is this one, that people, despite 
having ample warning, may not believe it. 

DE BOER: That is another thing I meant to say. 

AYRES. That’s a good argument, but that the warning isn’t there, 
I don’t believe. 

TAYLOR: I think there is a much stronger argument. Let me just 
try to sketch this. The reason ! don’t believe that we are likely to 
get much warning, if any, if bombs start falling on the U.S. cities, 
is that the circumstances in which we would get warning would be 
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those circumstances that would be very likely to reveal,the identity of 
of the attacker. 

I think that any effort to make an attack on the U.S. on a large 
scale that has any possibility of occurring is one which has the prop- 
erty that the attacker is not known. There are five countries in the 
world now with the ability to attack the U.S. in a major way and, 
therefore, I think it’s much more likely that there will be a purpose- 
ful effort to confuse us, and the best kind of confusion is complete 
ignorance rather than allowing a situation to develop which is clearly 
suicidal for the country that’s going to attack us. I think that’s ex- 
tremely unlikely. 

AYRES: I’mglad vou agree that the other situation is unlikely. 
I think this is unliicely for the reason that if nobody is going to sus- 
pect the real attacker, there can’t be much of a reason for the attack, 
so why do it? 

TAYLOR: Because you want to destroy the United States. 

AYRES: That’s not a good enough reason. If there’s no burning 
issue at the moment, it’s just not a good idea to launch a nuclear 
attack even if you think you may get away with it because they won’t 
know who did it. 

WARREN: There’s always a burning issue, isn’t there, in this 
world? 

FREMONT-SMITH: Two or three, I think. 

WARREN: I’m reminded of the fact that the Japanese did some 
shadow boxing on this. Their ambassador was in Mr. Hull’s office 
when they attacked Pearl,Harbor. The Japanese ambassador could 
very well have committed hari- kari in the corridor of Mr. Hull’s 
office because he lost face by this act of his government which used 
him as a pawn for deceiving. 

Now, I’ve had a little bit of privale horror thinking that the Mongol 
is quite devious in this way and in their long-term plan it would not 
be beyond them, under conditions of warfare to make every effort 
to be affable, friendly, open, everything just wonderful. It’s the 
old trick of inviting your enemy to a big banquet to celebrate your 
peace and then poison his cup. On the day of the greatest evidence 

. 
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of peace, when all of the people are relaxed and celebrating the great 
success of peace, that’s the day you’ll get a surprise attack. 

HEMLER: Maybe that:6 the one criterion we should stick to in 
our readiness conditions! [Laughter] 

WARREN: Yes, a healthy military suspicion of a nation with 
nuclear bombs promoting exaggerated peace proposals. It’s not the 
day to shut down our alert system. 

AYRZS: What you say is not wholly un!,elievable. but you are 
still talking about an attack by a much weaker power and they can 
never be absolutely sure they won’t be found out. 

WARREN: Yes and no. It could be a strong power. 

AYRES: They certainly have very little hope of destroying us 
completely. So it’s not like Cicero and Carthage. 

WARREN: China is in that situation, isn’t it? Th*:y can’t invade 
us without more preparation and yet there is every indication that 
they are getting ready fnr something. 

AYRES: There’s every indication they are ready to deter people. 
That’s about all. 

FREMONT-SMITH: This is an interpretation. It’s not the only 
interpretation, is it? 

AYRES: It’s not the only interpretation but I would point out that 
they have left Hong Kong, Quemoy. and Matsu alone. 

FREMONT-ShXTH: This would fit with Staff’s opinion. 

AYRES: It’s convenient for them to pretend that they are great 
enemies of the United States but, in fact, th,eir immediate interests 
are on their borders. 

DOBSON: It seems to me that we have been talking about the like- 
lihood of war. This is an extremely important issue. But would it 

not be even more pertinent for us to consider what the situation 
would be in the event a nuclear war actually occurred? Perhaps we 

shculd assume that a large war had started, or to make it easier, 
that something smaller had happened. 
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The reality of a limited thermonuclear war can easily be visual- 
ized as follows. Since it is well known that China is now in possession 
of nuclear weapons, the Soviet Union. taking advantage of the difficult 
position in which the United States finds itself today in Vietnam, might 
choose to accomplish a major double purpose for itself by carefully 
but quickly increasing world tension to fever pitch ov.zr an invented 
but highly advertised imminent attack by the Chinese on U.S. forces 
in Southeast Asia. Then, in one way or another, arranging the se- 
cret delivery of a serious blow to American military operations in 
Vietnam by means of a “small” or “medium- sized” nuclear device, 
the U.S. would immediately loudly protest and decry this atrocious, 
inhuman and unpardonable aggression on the part of the Chinese. 
Knowing it was most unlikely that the U.S. would attack her, because 
of the deterrence of her vast strike-back ability, the Soviet Union 
would have seriously damaged the American war effort in Vietnam, 
would have caused this country an immense loss of face before all 
the world, and would have invited us to attack China. She would 
have presented the United States, by this one simple maneuver, with 
a grotesque situation and a critically important decision: Should we 
retaliate? Against whom? China? The Soviet Union? By means 
of thermonuclear weapo!:s? A “small” one-on Peking, on a selected 
Russian target, on Chinese atomic installations in Sinkiang? Possibly 
the decision would be to refrain from nuclear retaliation an1 to take 
other steps. 

We could make other assumptions, that it was the Chinese them- 
selves that did this, for one reason or another. Many variations on 
this theme can be imagined. But in any case, the important thing is 
that somebody, not us, exploded a nuclear device in Southeast Asia. 
It would be, to sav the very least, enormously provocative. And 
even apart from questions of retaliation and escalation we would 
still have the aftermath of limited nuclear wa_, even after this one 
single thing. 

AYRES: That’s the kind of thing I believe in. 

DOSSON: And so we r&light get started. 

AYRES: I think tint could happen and, of course, if it does hap- 
pen. first of all civil defense becomes a very popular idea in the United 
States. It will be thought of in a totally different way than it is now. 

TAYLOR: Isn’t it probably true of any nuclear explosion killing 
a lot of people anywhere in the world at any time? 
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AYRES: Yes. 

HEMLER: You could also take one city in ‘the United States as a 
scenario. Take New York with a big population and then answer 
some of the questions that are in my mind. In other words, if we 
had one city hit like that, one area, what would be some of the psycho- 
social effects there? 

FREMONT-SMITH: And in the unhit cities, too, 

HEMLFR: Would it be realistic to assume, for example, that no 
help would come from the outside immediately-and I wonder about 
this-from the people unwilling tc go in? Certainly there would be 
military who could be ordered in, but I’m talking about people around 
New York. These are some of the questions that bother me. This 
is one small area. 

EISENBUD: I think this is a very good question because it makes 
it possible to iocus on a situation that is realistic. 

HEMLER: Yes. That’s what I’m thinking of. 

EISENBUD: I think that’s very worthwhile. Of course, the first 
thing that would happen would be that those people who were able to 
would want tt leave New York and there would be a tremendous wave 
of population leaving the city, and I suppose people in the ti, .urbs 
would want to stay there to make sure they can hang on to what be- 
longs to them. 

HEMLER: Would they allow them to leave? 

ROOT: : Would they allow them to come in? 

EISENBUD: Let’s think what it would be like in a city that’s just 
been struck. What do the streets look like? You’ve got fires, 
you’ve got debris. Do you have people c 2 rry;ng on any kind of po- 
lice function? 

DUNHAM: They would be trying to but not.very effectively. I 
think New York is unusual in this in that it’s difficult to leave New 
York. 

EISENBUD: No. What I’m thinking of now, Chuck, is the problem 
created by the fact that presumabb you’ve got near lethal levels of 
fallout. \ 
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UPTON: How big is the weapon? How far off 
the nature of the burst? How big is the fireball? 
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the ground? What’s 

EISENDUD: Let’s consider one or two weapons detonated in such 
a way that it produces essentially complete destruction of part of the 
metropolitan area and fallout all over the rest of it. 

to 

to 

HEMLER: I think the type of scenario there for New York is two 
three lo-MT type weapons. 

UPTON: How many people are left on Manhattan? Do you have 
think about them at all? 

EISENBUD: It could be all of them. We play gamer. 

WARREN: Based on buildings? 

EISENBUD: We play games and we’ve had bombs detonated in 

Newark and the Bronx and in Manhattan. It was reasonably ir?:.ct except 
for the fallout. There was a lot of damage but you didn’t have mass 
casualties on the level that you have with a direct hit. But the point 
is what do the streets look like. 

UPTON: This is basic information, and, considering how you 
evaluate the situation, you have to supply the conditions before you 
can consider them, 

TAYLOR: I think in some areas the streets I would visualize would 
be full of people running as fast as they could if they knew that the 
fallout would not get down to the ground for a couple of hours. 

AYRES: But they wouldn’t know that, because nobody would know 
that at that time. 

CONARD: I think that most outside people would he scared that 
there’s another bomb coming and they wouldn’t want to do anything 
but get in the shelter and wait until they’re sure that there would 
be no further attack. 

EISENBUD: The best situation would be where you were able to 
instruct your population to get into some sort of protection, and then 
I ask again what would the streets look like? Not everybody is going 

to follow the orders given to them over the radio, assunring that they 
hear them. 
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AYRES: I think the streets of Manhattan would be extremely 
dangerous. 

MILLET: It seems to me most likely that people would huddle 
together in the lowest possible spot and would wait there hoping 
that things would pass over and probably begin to come up at the 
most dangerous time, because they would not have enough information. 

AYRES: It’s quite possible that they might be better off-the best 
shelter spaces, of course. are in the middle of those buildings-in 
the thirtieth and fortieth floors of those buildings. 

EISENBUD: Don’t you think that those people are 
their familier at whatever cost? 

DUNHAM: It depends on where they are and what 
have. 

going to seek 

information they 

DOBSON: Another question ic how many people would know what 
happened if there had been a surprise attack and, let us say, a rin- 
gle explosion7 How long would it take those who survive3 and were 
anywhere near the 6cene to know what had happened? Would they 
have radio6 or television or some other source of information? 

AYRgS: They would have radio6 and they ~a.113 probably get to 
them. That would be a first response. 

WARREN: The broadcasting on the tops of buildings would be out. 

AYRES: Anybody with a portable transistor radio. There are 
stations all over the place. 

EISENBUD: There was a terrible feeling during the blackou: fbr 
a half-hour or so. 

AYRES: I listened to the radio throughout it. 

EISENBUD: Yea. But what happened uas that first many of the 
larger stations went off the air. So you knew something was wrong. 
The light6 were out. So you would look around for a radio station 
on a portable radio, if you had one, and you found that some of the 
biggest stations were off the air. I think that one of the big ones 
located in New York had an emergency power supply powered by a 
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Diesel engine for which they didn’t have fuel. So they sent somebody 
down with a can to get some fuel and found that the gas station pumps 
were all knocked out because they all operate with electric power. 
And somebody had to struggle over to New Jersey, where the lights 
were still burr.ing, to get a c.>uple of gallons of gas and come back so 
that they could get back on the air. You can see how complicated 
this ic and how subtle these things are. But it was a horrible feeling 
to be ltetening to these reports of the power going out first in one 
city and then m another without an explanation. 

SPEAR: With respect to that point about the electric gasoline 

pumps, I recall a very interesting moral. F Tck in the early days of 
Federal Civil Defense, when we were trying to anticipate all of the 
things that could go wrong, we stumbled upon this problem of elec- 
trically-driven gasoline pumps, in which case there might be plenty 
of gasoline in underground tanks, but with the power off it would be 
inaccessible. We presented this problem to the major oil companies 
and asked them to solve it. Only one of them came up with a recom- 
mendation to its dealers that, in addition to the usual array of elec- 
trically-driven pumps, they should have in each station one old- 
fashioned hand-cranked pump for emergency purposes. The recom- 
mendation wasn’t ‘00 popular because it involved an investment they 
really didn’t think they were going to need and one that would never 
reaily pay for itself, and not much was done. 

In 1955 I happened to be up on Cape Cod at the time when the hurri- 
cane had just hit and power was out all over the Cape. As I drove 
along that afternoon I saw that every filling station had solved this 
problem in a variant of a single way. You take a plate off the front 
of the pump and inside there’s the electric motor and a belt for the 
pump drive. In some cases there were small boys on jacked-up bicy- 
cles with a rope activating the pump wheel. In other cases they had 
old power lawn mowers hooked up to the pump and they were in busi- 
ness and selling gasoline. The moral to this story for me is that if 
you want to sol*le a technical problem. don’t go to the executive, go 
to th:! guy that operates the gadget! [Laughter] 

HEMLER: Going back to the question you were addressing here 
earlier, and that’s how soon people would know. In the case of the 
blackout, people knew there was a blackout: they knew about that in- 
stantaneously. What they didn’t know were the spcc .“ic details of 
how it had occurred. 

AYRES: And when it would be over. 
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HEMLER: And when it would be over. I think the same thing 
would be true with a detonation. I think they would know inetanta- 
neously that an explosion had occurred. Whether it occurred in 
other cities, whether it was a mass attack they wouldn’t know. 

EISENBUD: Of course, what I was referring to is the feeling that 
I think many of us have, that there was something extraorq’inary 
happening that just wasn’t going to be explained by the fact that there 
was a minor break in a relay up in Canada. It looked as though 
there was a deliberate plan, for a few minutes anyway, to sabotage 

’ the Northeast. 

HEMLER: But in this case you’ve gone to the ultimate already, 
you’ve reached it. 

UPTON: If such an event were to occur without warning, who 
would take over, and how soon, and how would information be ob- 
tained concerning the precise whereabouts of the event and the meas- 
urement of radiation levels and that sort of thing” 

MILLET: That would depend on who was left, wouldn’t it? 

HEMLER: That’s true. 

ROQT: Or on planning. 

DOBSON: If one just hypothesizes a single weapon instead of 
three over New York, is this taking liberties with your question? 

UPTON: Yes, tvrrely. 

DOBSON: If one hypothesizes a single explosion over New York 
City, I think there is a rather important question to ask to get started 
realistically: who takes over and how does he or they obtain the in- 
formation necessary and to whom do they give this information? Who 
are the remaining people? What do they do? Who helps them decide 
what to do? Is it possible to help them decide what to do’) 

TAYLOR: In the world as it is today or otherwise? 

UPTON: Today, People will need information; they will be tuning 
in the open bands expecting some direction, and where will it come 
from? 
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TAYLOR: In the hit area I don’t think anyone has been designated 
to take over. The leaders will rise out of the crowd. 

AYRES: No. There are plans. I don’t know if they are uniform 
in every state and I don’t know what thccy are, but the OEP is the 
office where the plans are. They have all kinds of lines of authority. 

TAYLOR: There’s one man in Manhattan, maybe he’s dead. 

UPTON: Did this function during the blackout? Did he then take 
over:’ Did it work? 

AY.RES: It usuaIly goes through the states. The state governor 
has people, and so on. I can’t tell you the details. 

UPTON: We had such an experience in the blackout. Did the plan 
work? Did he take over? 

AYRES: That wasn’t such a situation. 

HEMLER: Just to give you an example of what could occur-and 
I’ve been through some of these scenarios in military courses and 
war games- the United States is broken up into districts, military 
districts, and we have First Army Headquarters located in New York. 
All of the First Army is not located in the New York area, and the 
commander of the First Army and his alternate designees have cri- 
teria established for them whereby they take over, the first condition 
being that they must contact local or state authorities, if possible, 
and work with them. It’s not a question of the military taking over; 
they work together with civilian authorities. If the city authorities 

are no longer available or the borough authorities are no longer 

available and can’t be reached, the military commander reaches 

progressively up the civilian chain of command, if you will, until, 

if necessary, he reaches the state governor; then he works with the 

state governor. 

AYRES: But in the blackout case there was no breakdown. 

HEMLER: There was no breakdown. They were in constant 
communication. 

CONARD: The civil defense set-up in Albany, New York, is quite 
elaborate. I’ve seen it and it has multiple lighting systems for all 
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parts of the state and representatives everywhere so that if something 
goes wrong anywhere he’s immediately notified by direct telephone. 

. 
HEMLER: To answer your question, there’s a chain of command, 

both civilian and military, to take over under the appropriate condi- 
tions. 

UPTON: So in point of fact. during the blackout the proper author- 
ities were in com,nunication and it was decided that the plan need not 
be implemented on that occasion? 

AYRES: The President was in touch with the Director of the OEP 
and the Director of the OEP was working on various aspects of it. 
Put there was no need for anybody to take over because there was 

no hiatus. 

HEMLER: And the national command centered in turn on the mili- 
tary side, were in complete communication with the civilian. 

TAYLOR: What do you mean by takeover? This is a semantic 
question. If you mean by taking over sitting at sort of a control 
center and giving orders, there are people set up to do that. What 
I mean by taking over is telling people what they should do. mouth 
to ear. I don’t think these people are designated. 

/ 

EISENBUD: The first thing you would need is a system for dam- 
age appraisal, and I don’t think it exists. 

.’ 

-*., 

AYRES: There is one. 

EISENBUD: I know; I’ve seen them. For example, somebody 
asked how !ong it would rake for a person to find out what the radia- 
tion situation is; I think it would take forever because in most large 
cities they depend on a few monitors of doubtful availability, on in- 
struments which, from what I know, may not be ir working condition. 

AYRES: I think your doubts are well-founded. 

EISENBUD: Yes, and they are going to use systems of communi- 
cation which simply won’t exist, ai I say, in New York, for example. 
with its twelve channels. That was a few years ago; they may have 
corrected it now, but even if they have 40 or even !OO channels. that 
still isn’t enough to get the information in from the hundreds of moni- 
tors to interpret the data and get it into a form in which you can make 
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decisions. Then you need physical damage assessment. Who’s going 
to get it out? 

HEMLER: This is the question. The first things that you were 
asking about, the detonation location, and so forth, can be determined 
very quickly, assuming again this is a localized situation. There are 
aircraft and other instrumentation methods that can move in quickly 
and get this type of information. The question of on- the- spot physical 
damage I think is probably the one that you are talking about. It is 
lot so well defined as to who does this, where it’s passed to and 

where the a, aessment occurs. Where the assessment occurs could 
be well defined, It’s how the information gets there to be assessed. 
It’s wrll defined as to where it ocl’urs in several places. It’s not 
defined as to when it would arrive or who would provide it. 

SPEAR: A question was raised a little while ago about the plan 
for issuing information. I can’t pretend to be completely current 
on this now, but I’m sure we all remember some years back there 
was something known as Conelrad. This was a system designed to 
get out at least a minimum of information while denying electronic 
radiation as A navigation guide to bombers. That was thrown out a 
while ago and in its place there has been established an Emergency 
Broadcasting System. 

The programming of this has been the subject of a good deal of 
plinning between Civil Defense and broadcast officials. The erner- 
gency lines have been installed, bypassing the major centers. A 
good question, of course, is what information is to be broadcast? 
Here I’m not current by any means, but when I last had contact with 
it, the in:ormation. before one knows what the situation is, was the 
I-ind of thing that is found in the lit’le yellow boolrlet. At a time 
when some of the general precauri:ns are certainly in order for the 
population, the policy would be to give out as much useful inlorma- 
tion as possible on protective measures. I don’t know whether you 
hear this around where you live, but as 1 listen to the radio in my 
car every now and agarn there is a beep, followed by the announce- 
ment: “The next minute will be devoted to a test of the Emergency 
Broadcasting System. ” This, of course, is testing the hookups to be 
sure that they are working. 

AYRES: Incidentally, as of last summer FCC was very seriously 
considering a test program in which there would be a switch installed 
on a number of radios which could be triggered by the broadcast it-elf 
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so that in the event of an emergency your radio would go on. f don’t 
know how far they’ve gone with it. This was a year ago. 

HE.MLER: They’ve been discussing this quite widely with manu- 
facturers, in order to get it to a satis’actory automatic thing. 

ROOT: Will your transistor go on’) 

HEMLER: I would imagine that this requirement would be one of 
the desired characteristics. 
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ROOT: What radios, other than transistors, would go on if the 
electric power was out? 

DOBSON: The question is could such an automatic switch be prac- 
tical on a transistor radio? 

TAYLOR: The receiver has to be on all the time. 

DOBSON: It has to have energy. If the batteries are turned off, 
there’s no energy. 

TAYLOR: You can do that; you can just have it run on all the 
time. Why not just leave the radio on? 

MILLER: I guess the impression from what has been said is that 
if there is a local incident. there is nothing to worry about-that 
everything is under control. 

HEMLER: No. I believe there is a lot to worry abou!. That’s 
the point I was addressing myself to a while ago, the question of 
what happens to the people themselves when this occurs. These are 
the questions ! think we need to address ourselves to, particularly in 
this section right here. 

EISENBUD: I’m still trying to visualize just what the situation 
would be like within the iirst hour, let’s say. 

AYRES: I would agree with that. A lot of things that people think 
haven’t been done have in fact been thought about but there are still 
uncertainties and very bad problems and those are what we should 
discuss. 

HEMLER: The reactions of people. 

\. - 
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UPTON: Wouldn’t people want some information first of all? You 
would want to know whether you’re safe where you are or whether 
you need to go someplace else. 

r t&y z-n?. -_. The only people who can know that are people with 
some understanding of these things right with the people and I think 
that’s why I keep harking back to this business of there not being a 
large number of individuals who are designated before an attack as 
being the persons to whom people will turn. When 18 people go into 
a room, if no such person is designated, probably someone will 
emerge as just sort of taking hold, the way people always do. That’s 
why I say the leaders will just pop up; the real, on-the-spot leaders 
will just appear. 

FREMONT-SMITH: The information wouldn’t be available locally. 

TAYLOR: They do the best they can. They’ll make decisions of 
all kinds that they never imagined they would ever make before. 

HEMLER: And presently the information will get to them. 

TAYLOR: Part of the time they will tell people to do exactly the 
opposite of what they should do, and I think that’s the difficulty. This 
shouldn’t ha the case. People should be designated and have some 
idea of what the right thing to do is and w’ It’s the wrong thing to do, 
but that situation doesn’t exist. 

AYRES: You still have a credibility problem. Even if such a per- 
son were designated, is he believed? 

TAYLOR: If he’s got an armband and a tin hat or something. 

EISENBUD: Is the confusion in this discussion due to the fact 
that the experience of Hiroshima, the &Marshall Islands, Hamburg, 
London, is simply not applicable to what we’re talking about and we 
have to agree with Kant that all knowledge has to stem from experi- 
ence and we just haven’t had the experience? Is that a fair assump- 

tion? Is this why we’re beating around the bush? 

MILLET: I would back that one, yes. 

FREMONT-SMITH: I think it’s semi-fair. 

* -_. -.~ _ --_ _ - 
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WARREN: Some of it has been covered but not all of it. Can we 
go back to some of your prognostications? I have a clear idea of how 
deep we would fall and how much deeper the gradual decay would be 
before we would have an uprising, but I don’t suppose one could put 
numbers on this even if the assumption of 1,400 megatons on the United 
States is true. Can you? You’ve ‘been thinking about it. 

AYRES: You mean numbers like production, potential production? 

WARREN: Yes. 

AYRES: Roughly, I’d say of the order of 50 percent of raw pro- 
ductive capacity would survive, with actual production in the first 

year somewhere in the neighborhood of 15 to 20 percent of pre-war. 

EISENBUD: Let’s talk about something we do know about. We 
know what Japan was about and we know what Western Europe wau 
like, a good deal of detail. Suppose Japan didn’t exist, what would 
have happened in Europe? Would that typhus outbreak in Italy have 
been a serious situation if we didn’t rush doctors in with serum? 
What would have happened in Japan? 

AYRES: I should imagine that both Europe and Japan would have 
been many, many years recovering without the help that we pumped 
in. I think it might have been ten years. 

DUNHAM: I think we’re talking about two different things. One 
is talking about epidemic disease and the other thinking more of 
economic recovery. 

EISENBUD: No. I’m talking about everything, Chuck. I feel, 
from the little bit that I saw, that the key to survival in World War II 
or the key to recovery was the fact that we came out of it with an in- 
tact productivity that was of enormous potential and we had the will 
to use it to help both enemy and friends. 

Now, I think even with conventional weapons one could extrapolate 
what we saw in World War II by a factor of 10. let’s say. and increase 
this level of destruction tenfold and then extend <hat to the United 
States on the assumption that the weapons deliveries systems would 
have been different had the war been fought twenty years later. One 
could visualize very serious problems in survival even with conven- 
tional armaments. Now, to extrapolate that further to nuclear weap- 
ons, I wonder if we don’t have a body of experience that would make 
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it possible to discuss the thing intelligently. This is the thing that 

Stonier has done. Drawing on the kno.vledge of microbiology, he 

has gone very extensively into the problem of disease am! also the 

problems that will be created by the fact that the population would 

have to subsist at a very low levei and under conditions which would 
involve very great individual hardship, It’s not the same kind of pop- 
ulation that emerged from wars t cnturies ago when there would be 
total devastation, but these were people who knew what to do. They 

knew how to go back to the hills. 

AYRES: Today wearemuch better off rather than worse off in 

many ways. We know about boiling water, for example, to sterilize 

it. There are a lot of things that we know which they didn’t know 

after the Black Death. This kind of knowledge is very widespread; 

it isn’t just limited to doctors or the health people. 

WARREN: I think that’s right but I \hink the question that bugs 

me is what other nation is going to put their treasury in our recov- 

ery as we put our treasury in theirs? 

AYRES: Keep in mind one thing in discussing this. After World 

War II, the U.S. GNP was 200 billion. It’s just on the point of 800 

billion now. If we lost half of it, a GNP of 400 billion would still 

survive. 

WARREN: That’s right, but suppose we lose more than half of it? 

A psychological feature of this that’s really important is: do we have 

friends who are like relatives and help us or do we have friends who 

don’t? This .is a competitive situation. 

DUNHAM: Or friends like other relatives! 

WARREN: Yes. They could very easily help downgrade the gross 

national product by putting us off, too, couldn’t they, and by doing 

everything they could to prevent our recovery in the world’s markets? 

AYRES: Assuming somebody else survived in a more intact way 

than we. 

WARREN: Yes. Your point is that South America hasn’t got enough 

potential to influence much in the way of our recovery, because of 

their low economic level. 

. 
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AYhES: No. Only Russia or the European countries as a group. 

WARREN: If they were badly knocked out, this would ‘cr. serious. 

EISENBUD: I would think the Latin American countries would 
begin to slip badly if Western Europe and the United States lost their 
potential. 

CONARD: We would have to stop to help them! 

MILLER: Don’t you think it would be very unwise to count on any 
help? 

AYRES: Yes. On the other hand I don’t think I would worry too 
much about being kicked in the pants, but it does depend on how tht 
war was fought. Not only who won but how it started. If we have too 
much of a guilt complex about it and if other people think that it’s our 
fault, that could be a very bad situation. 

WARREN: Isn’t it funny, though, when the chips are down in the 
long run it’s our image and personality that are still so impcrtant. 

TAYLOR: If that occurred, it’means to me we won the war, be- 
cause if we didn’t win the war it’s going to keep happening. There’s 
not one drop; there is a drop in living and another drop in living and 
another and another and it goes on and on and on and when it stops it’s 
because we won the war. The only way we won the war is by destroy- 
ing all their weapons or because they have used them up, one or the 
othei. So I think . . . 

EISENBUD. You c8.n have a condition of mutual stagnation. 

EISENBUD: Staff, you must have given a good deal of thought to 
‘the situation you saw in Japan because you got there almost ahead of 
anybody else. As a physician, what do you think the public health 
problems might have been in the first year without outside help? 

WARREN: Well, they were potentially very bad. If we hadn’t 
used DDT right away I think epidemics would have gotten loose, This 
is quite obvious in Hiroshima when I first went there. The flies were 
so thick that you could see them on people, as they walked by, as 
polka dots. It was hard : tell whether the white cloth was white or 
whether it was polka dotted. Within a week they were gone and this 
had a big boost on the mol ale of the inhabitants because they knew 
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now that the United States was helping them and also that the hazards 
of typhoid and cholera and dysentery were not greatly reduced. 

LANGAlAM: Let me ask, did Japan herself have the capability of 
doing this thing if we had not done it? 

WARREN: No. We had upped the production of DDT. ‘This was 
the first use on a large scale outside of Guadalcanal by our own 
forces. Isn’t that right, John” 

Their community medical-public health programs dealt mainly 
with nutrition and keeping up production. Active tuberculosis in- 
volved almost twenty percent of those under military age, requiring 
lots of sanitaria. The mortality was high. One of the Japanese 
doctors complained to me, “If we put in this public health policy 
that you have demonstrated as being so effective, we’ll have more 
people to feed and employ. We have neither the food nor jobs. It 
would make our situation worse.” They were somewhat satisfied in 
a hard way to lose some who were ill because illness put a strain on 
their economy. - 

1 was much more impressed by their wartime brutal military 
point I a view than several here who have been there after the war. 
Some of you were incredulous when I said that the Japanese military 
had a policy that every woman had to have a child almost every year, 
or she was put to work in the factory or field after other males in 
the community had tried to get her pregnant. I was told this by sev- 
eral responsible Japanese, so that I was convinced of its truth. After 
Muckden, the Japanese mtlctary planned to train and equip and put in 
to the field a million new men each year for ten yearr, when they 
would be ready for war. They could afford to lose a million men a 

year. Thus, baby production was a very important consideration. 
The war’s end saw the emancipation of the women. 

The general disrespect for life was a cultural thing. After all, 
it didn’t matter too much if they died. They had a chance of improv- 
ing their lot when they went to whatever was in store for them. This 

was part of their culture and was the basis for the banzai charge and 
the kamikazi activity, .We wouldn’t in our culture have introduced 

kamikazi procedures. I doubt if we could have made them stick, but 
this was tied in with the ri*ligious ceremony at the time the young 
man graduated and was ready for the great honor of his final assign- 
ment. 
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During the war. the medical rchoalr and commirnity pnctfce fol- 
lowed the German policies and practices. The full profersor was 
chief of the department, and hir word was law to t&are b&e&h him. 
Advancement was very slow. The Dean did not consult with hie 
faculty. and made hia own policy mostly after the German system. 
The texts were mostly in German. A few faculty had some foreign 
training in Germany and the United States. Tsuxuki spent two years 
ia the University of Pennsylvania while he apparently was a ranking 
Admiral. yet aa kuren pointed out, in the presence of the Herr 

. Geheimrat he was a “little boy” in the medical school hierarchy. 
We met no health officero in Nagasaki, Hiroshima or Tokyo, only 
members of the local TB sanitaria or medical school faculty. Nei- 
ther the prefectorial governor of Nagasaki nor the acting mayor of 
Hirorhima refer to a health officer, only to local practitionerr who 
were adviring them in a nonofficial status. 
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(Continued) 

EISENBUD: There seemed to be a fair amount of interest on the 
question of what would have been the fate of the heaviijr bombed nations 
following World War 11 had outside help not arrived, particularly during 
the first critical winter. John, you’ve indicated some interest in this. 
Do you want it or should we just throw it out? 

HEMLER: Well, as we were talking this morning it became ap- 
parent that in order to extrapolate the way we need to for a general 
war situation, we have to move quantum jumps from the situations 

that we’ve experienced iri the past. This would require a rather large 
number of assumptions and, of course, a number of studies have been 
done in this area. I think there are many questions that need to be ad- 
dressed in this type of general war environment, but I thought perhaps 
as another intermediate step in the route to that quantum jump extrapo- 
lation it would be worthwhile discussing Japan, using one single assump- 
tion. 

We have, in the case of Japan in World War II, a country being hit 
‘or a number of years with a large number of conventional and incend- 
iary weapons so that a good amol~nt of its industry and its populatinn 
had been hit and destroyed. Then, coupled to that, two nuclear \sea- 
pons were detonated to provide the radiation environment, however 
limited it might be. I thought perhaps there might be several things 
we could do,with just one basic assumption and then perhaps several 
variations of the theme. The basic assumption is similar to the one 
that was mentioned at the end of the last session, that no outside help 
comes after this catastrophe. It’s a major catastrophe-not or.ly a nu- 
clear catastrophe-but a conventional war as well. Suppose that no out- 
side help had come. Coald, we exirapolate from there and then, perhaps 

to give us a little variation here. maybe move the weapons in position 
and/or location-just the two weapons that we’re talking about here. 
Whether this would be useful, I’m really no’t sure. 

PRECEDING PAGE BLANK 



- 

345 DASA 2019-2 

,T ,’ 
c 

i. 

’ /‘,, 
? / 

AYRES: I think we have a good lesson from World War I where 
after Germany was defeated instead of coming in with help, we block- 
aded it. That didn’t prevent German recovery. Actually Germany 
wasn’t physically damaged, which is a gcod point, but the’r economy 
was almost wrecked by the inflation. 

FREMONT-SMITH: Was the inflation due to our blocking them? 

AYRES: Yes, substantia!ly so. ’ 

HEMLER: But in World War II we had even more than that situa- 
tion as a scenario really. We have it where the economy has been 
wrecked, where its cities and industries have been largely destroyed 
and we do have the radiation environment that we’ve been talking about. 

FREhlONT-ShlITH: In Japan. 

HEMLER: We have what you might call a limited nuclear war, a 
situation that we’ve been mentioning here, one type of iveapon on New 
York and that sort of thing. I think somebody has mentioned the fab:t, 
1 think it’s true, that we talked best from things that we have had ex- 
periencc with, realizing, of course, that there are some culturaal 
differences that have been brought out in the last several days. I was 
just wondering what people thought about it being appropriate to nlake 
that type of extrapolation with that single assumption rather than trying 
to go this large sco!e route in a big hurry. 

FREXIONT-SMITH: Do we have data as to how soon and how much 
we brought into Japan? Was it almost immediately? It was in some 
respects of course. You brought plasma in almost instantaneously. 

WARREN: Yes. 

FREhlONT-SMITH: What else happened? 

HhMLER: By September let we had forces in there. Well, Stafford, 
you probably are more familiar with this. 

WARREN: You mean as far as forces were concerned:’ As soon as 
the surrender was over, of course, we had this huge fleet in Tokyo 
Harbor and they went to shore and began to spend money. 

HEMLER: Within 30 days. 
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PSYCHOSOCIAL REACTIONS (Continued) 

PROBLEMS Ok POST-ATTACK RECOVERY 

ELSENBUD: There seemed to be a fair amount of interest on the 
question of what would have been the fate of the heavily bcmbed nations 
following World War II had outside help not arrived, particularly during 
the first critical winter. John, you’ve indicated some interest in this. 
Do you want it or should we just throw it out? 

HEMLER: Well, as we were talking this morning it became ap- 
parent that in order to extrapolate the way we need to for a general 
war situation, we have to move quantum jumps from the situations 
that we’ve experienced in the past. This would require a rather large 
number of assumptions and, of CCJUrSe, a number of studies have been 
done in this area. I think thcrc are many questions that need to be ad- 
dressed in this type of general war environment, but I thought perhaps 
as another intermediate step in the route to that quantum jump extrap- 
lation it would be worthwhile discussing Japan, using one single assump- 
tion. 

We have, in the case of Japan in World War II, a country being hit 
for a number of years with a large number of conventional and incend- 
iary weapons so that a good amount of its industry and its population 
had been hit and destroyed. Then, coupled to that, two nuclear w’ea- 
pons were detonated to provide the radiation environrllent, however 
limited it might be. I thought perhaps there might be several things 
we could do with just one basic assumption and then perhaps several 
variations of the theme. The basic assumption is similar to the one 
that was mentioned at the end of the last session, that no outside help 
comes after this catastrophe. It’s a major catastrophe-not only a nu- 
clear catastrophe-but a conventional war as well. Suppose that no out- 
side help had come. Could we extrapolate from there and then, perhaps 
to give us a little variation here, maybe move the weapons in position 
and/or locaLron-just the two weapons that we’re talking about here. 
Whether this would be useful, I’m really not sure. 
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AYRES: I think we have a good lesson from World War I where 
after Germany was defeated instead of coming in with help, we block- 
aded it. That didn’t prevent German recovery. Actually Germany 
wasn’t physically damaged, which is a good point, but their economy 
was alnlost wrecked by the inflation. 

FREMONT-SMITH: Was the inflation due to our blocking them? 

AYRES: Yes, substantially so. 

HEMLER: But in World War II we had even more than that situa- 
tion as a scenario really. We have it where the economy has been 
wrecked, where i:s cities and industries have been largely destroyed 
and we do have the radiation environment that we’ve been talking about. 

FREMONT-SMITH; In Japan. 

HEMLEX: We have what you might call a limited nuclear war, a 
situation that we’ve been mentioning here, one type of weapon on New 
York and that sort of thing. I think somebody has mentioned the fact, 
I think it’s true, that we talked best from things that we have had ex- 
perience with, realizing, of course, that there are some culturaal 
differences that have been brought out in the last several days. I was 

just wondering what people thought about it being appropriate to make 
that type of extrapolation with that single assumption rather than trying 
to go this large scale route in a big hurry. 

FRELIONT-SMITH: Do we have data as to how soon and how much 
we brought into Japan’? Was it almost immediately? It was in some 
respects of course. You brought plasma in almost instantaneously. 

WARREN: Yes. 

FREhlONT-SMITH: What else happened? 

HEMLER: By September 1st we had forces’ :n there. Well, Stafford, 
you probably are more familiar with this. 

WARREN: You mean as far as forces were concerned? As soon as 
the surrender was over, of course, we had this huge fleet in Tokyo 
Harbor and they went to shore and began to spend money. 

HEMLER: Within 30 days. 

- .- 
_. - 
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WARREN: Within less than that. 

t 

i 

HEMLER: Yes. That’s what I said. 

WARREN: I spent fifteen cents to buy a couple of frogs, which 
astounded the Japs. After that, the rumor went around that there 
were all kinds of things for sale. They expected us to take them and 
this lit& incident was almost a diplomatic event. We must t‘ave 

poured an awful lot into Japan in a relatively short time in just the 
fact that the civilians were paid for things that they did for the mili- 
tary occupying forces. 

HEMLER: Right. What I’m saying is, again taking the same scale 

here, the prologue, the Iogue, and epilogue, how far down would Japan 
have gone? 

FREMONT-SMITH: How much further down? Did her economy 
continue to deteriorate after the war was over or did it start to come 
up right away because of what we brought in and what we sent? 

WARREN: I can’t answer that because I didn’t pay any attention 
to it particularly. 

AYRES: Jack Hershleifer ran a study (Reference 58) on this at 

RAND, and drawing on my memory of this work and not any personal 
knowledge, I think the situation deteriorated for a time. 

FREMONT-SMITH: You mean some months or \c,hat? 

AYRES: Possibly a couple of years. It’s perfectly true, of course, 
that immediate starvation was avoided, but we’re talking now about 
the economy. 

WARREN: Yes. 

AYRES: He believes that the Japanese did some very unwise things 
with regard to currency controls or something of that nature. I’m 
not very clear on what happened or what he thought was wrong about 

it. But the actual recovery didn’t start to really gain momentum for 

about four or five years. 

EISSZNBUD: Jack Schull can help us on that. 
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WARREN: There was a plan to reorganize the Japanese Covern- 

ment with the introduction of new governmental policies, the setting 

up of voting and its procedures, and then advice to the new Japanese 

Government on what they might do during the time their financial 

policies had to be rearranged. Wasn’t there some kind of a struggle 

between Mitsubishi and other cartels for dominance? 

AYRES: See the prewar Japanese “Zaibatsu. ” Mitsubishi, Miteui 

and YO forth, were broken up. 

WARREN: Yes, but somewhat later. This shook their whole 

structure to the bottom because then they had to start over and there 

was no machinery for setting up a large business, although the 

Japanese traditionally had done a lot of manufacturing in their own 

homes and did this very intensively during the war. 

AYRES: 1950 was about the beginning of the real upsurge. 

WARREN: Yes. It must have been delayed that long. 

EISENBUD: That, of course, coincides with the Korean War when 

we had put in about $700 million a month there for a few years. 

SCHULL: There are some unusual features about the Japanese 

situation which must be borne in mind. Much of Japan’s steel-making 

industry was still intact at the end of World War II; Yawata, for ex- 

ample, which accounted for about fifty percent of the pig iron and 

steel was quite limited in the immediate post-war period; Yawata was 

operating at less t’ian a quarter of its 1940 output. Many factors con- 

tributed to this diminished productivity, and not the least of these was 

the proposed dismantling of the mills as part of the reparations to be 

paid to Russia, China, and the like. The inventory of Yawata, a tre- 

mendous installation, was not completed until 1949 or thereabouts, 

but shortly before MacArthur announced there would be no further 

dismantling of industry for reparations. Thus, there was a hiatus of 

four years or so when, I assume, the Yawata complex could have been 

more fully utilized to support the Japanese economy than it was. 

HEMLER: Suppose an opposing force had not been in there? 

SCHULL: As far as I know there was no reason why they couldr.‘t 

utilize this plant again. Japan, of course, in this context is vulnerable 

- 
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because she doesn’t have significant deposits of iron ore. The ore 
would have to be obtained elsewhere. _ 

So they couldn’t use it. 

There was a lot of scrap around. 

Where did they get the coal? 

HEMLER: 

DUNHAM: 

HEMLER: 

SHULL: There is much soft coal to be found in northern Kyushu 
in Nagasaki, Saga, and Fukuoka Prefectures. I’ve alwdYs assumed 

the existence of this coal was one of the justifications for locating so 
much of Japan’s steel industry in and near Yawata. 

ROOT: They also had spared the Imperial shipyards which were 
being used for the repair of American ships. Then Kaiser came in 
and leased the shipyards to build his revolutionary giant tankers. He 
taught the ship builders his methods, contracted out a iot of construc- 
tion and suddenly all the unemployed ship workers had jobs and a big 
expansion was underway providing desperately needed tankers to the 
world. This was a kind of fateful spinoff. Kaiser had gone around 
the world trying to lease shipyards and they had all started up pro- 
duction except Japan which had been held back by the Occupation. 

DOBSON: Merril, could I go back in time a bit in this hypothetical 
consideration and ask Dr. Warren about the possibly very significant 
health problems, pestilences and the like, which, without outside help 
to the Japanese, might have modified this kind of economic recovery? 

I wonder if he would bt willing to e!ther tell us or to speculate what 
he thinks might have been the situation without DDT and without the 
other medical and hygienic measures that we helped them with? 

WARREN: Do you wish to ,limit this to Hiroshima and Nagasaki? 

DOBSON: I thought maybe Japan as a whole. 

WARREN: As a unit, it has been mentioned before, they lost, pre- 
sumably, effectively more than half their people and in effect their 
whole metropolitan area was essentially abandoned because there was 
nothing left there to develop any kind of activity. Even the gas tanks 
were ruptured, so there was no gas. The power stations had been 
badly bent so that it would take some considerable repair to get them 
back into being. I don’t know about the hydroelectric power sources, 
but there was almost no power there. The hospitals, of course, were 
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gone. There were some outlying sanataria where the surviving doc- 
tors collected. In Nagasaki. which had part of the town left on the 
south and where the prefectural governor presided. he still had the 
majority of the staff yet in hand because he hin.self was not injured 
in any way. He organized the feeding of refugees and the injured. 
In fact, this became a complication because the place of a patient 
who died was apt to be taken by somebody who just walked in and 
laid down on the mat hopefully to get a handful or a couple of balls 
of rice and some tea, which was issued by the Prefectural Govern- 
ment. So this was a way of getting some food. They had to be given 
the bum’s rush to make place for those that were injured. 

With the ldck of people in the area there was no health problem as 
such outside of the casualties. But the potential was there certainly. 
The water was off for quite a few days because the leaks were just 
everywhere and they had to shut off between the intact and the damaged 
areas in order to get water pressure back in the center of Nagasaki. 

There was another serious problem in Nagasaki. The honeybucket 
system continued to work from the south part of the town. But the 
barges began to overflow because the men who managed these barges 
had been killed or died or fled. Anyway, there were none available. 
So the manure, the human manure, just piled up there and this made a 
very bad stench and a very bad ily problem. 

FREMONT-SMITH: On the barges? 

WARREN: On the barges. They would just bring up the honey- 
bucket, and the barges were full so they would just dump it all into 
the estuary, and it was just on the surface everywhere. So this prob- 
lem created an emergency which the Prefectural Governor somehow 
got the manpower to deal with. He had the barges towed out and the 
disperal of the contents was then carried out in the usual channels 
because outside of the city area the farmers were ready and organized 
to receive the honeybucket materials. But I would say pretty nearly 
a month went by before that really got taken care of properly. The 
life of the rest of the town went on pretty well, I think. The restau- 
rants worked and they had no trouble getting food. Of course, you 
would naturally expect we would get preferential treatment. 

DOBSON: But supposing the Americans had not been there and 
there was no outside help, what would have been the situation? 
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WARREN: I think they would have had to do something like this 

anyway. After all, these were sophisticated people; they had a pretty 
sophisticated government: they had a big industry there. Of course, 
the military establishment was the major support of Nagasaki. Its 
people mainly perished. 

UPTON: What fraction of the population perished or was incapa- 
citated? 

WARREN: My figures, of course, are greater than others, but I 
get nrsarly 100, 000 in Nagasaki, which is well around half. It was 
the whole Urikami Valley clear to the terraces all around down as far 
as the Mitsubishi Works near the gas tanke. 

UPTON: It left a great many people, though, ,.rho could begin 
quickly to institute emergency measures. 

WARREN: Yes. 

FREMONT-SMITH: These LOO, 000 perished or were incapacitated 
and perished? 

WARREN: I think perished. 

FREMONT-SMITH: Then there must have been quite a large num- 
ber that were also knocked out but were.. . . . 

WARREN: Yes, but a lot of these perished right away. 

FREMONT-SMITH: Right. How many would you say were capable 
of functioning? That was reallv your question? 

UPTON: Yea. 

FREMONT-SMITH: 50,000 do you think? 

WARREN: Well, another 100.000 in the town, say, within a day. 
These were &round the corner or across the Bay, you see. But they 

didn’t want to go into this area. This was a different kind of exI\osion 
and the word got around awfully quickly that this was different. 

EISENBUD: You see, the situation would have been very differnt 
if instead of being air bursts these weIDe surface bursts; if instead of 
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being 2il kilotons they were niore like 100 kilotons or a couple of 
megatons; and, iet’e say, in addition to Hiroshima being bombed, 
Kure, a short distance away, was also bombed. 

WARREN: This would h,ve eliminated the help. 

El’jEhBUD: And this really is the extrapolation that’s hard to make. 
For :hose of you who haven’t seen it, 1 would urge that you :ook at the 
maps that are incluce : in the volumes of your Joint Com.mittce on 
Atomic Energy sh~wiag the fallout patterns throughout the United 
States and particlrlarly of tho eastern Unite! States coated with lethal 
levels --superlethaL 1 evels of radioactivity. In other words, levels in 
excess of 400 or 500 r total. 

WARREN: Thi; really wasn’t much drffererl from Yokohama or 
some of the other places except it happened in one day. 

EISENBUD: That’s right. So this zI*b!ly is the bridge that we find 
hare1 to cross because of lack of experience. 

IXlNlfA~il: Let me ask a question, Staff. It may sharpen up this 
other thing again. From what you saw and heard, even if these cities 
htid been isolated and no help had been able to get in in any big way, 
such as DDT. would there have been a real problem of epidemic 
disease other than insect-borne or tick-borne? In other words, would 
typhus be the critical one you would worry about? 

WARREN: Well, typhus coming from returning soldiers. 

DUNH.4M: But would they have been able to handle the ordinary 
water-borne diseases in the absence, say, of a flu epidemic which 
nobo ‘y can either increase or decrease? Typhoid or cholera-would 
it have been thinkable or unthinkable? 

WARREN: This matter camr: up in the first week because of the 
bloody diarrhea which the patients had who had the gastrointestinal 
destruction, and for a couple of days they tried to mobilize whatever 
resources they could get to deal with the impending cholera or typhoid 
epidemic. This consisted mainly of getting ready to throw out the 
tuberculosis patients who could be handled outside, and expecting to 
bring in a limited number of casualties to these two or three tubet- 
culosis hospitals which were on the outskirts, maybe five or six 
miles Oct. But other than that they had no resources to deal with it. 

. 
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You see, a lot of the doctors and nurses died. leaving, let’s say, 

three-quarters of the staff of the Nagasaki medical school who were 
in a very strong concrete building or who were out of town that day. 
But even there they had brought in patients on docirs. and I suppose 
a large number walked in. I3ut thsn the short circuits in the Nagasaki 

medical school had caused fires which burned up the majorit) 01 the 

wards. I think the second and third floors wcrc pretty badly gutted 

everywhere; the beds were burned. and the bedding \vas burned because 
of the maplcwood flooring which conducted the fire through the building 
wherever there was a little breeze Gownwind. So I don’t think they 
could have done a great deal. 

DUNIIAM: I’m not talking about treating epidemics, once they 
have occurred. Would just their natural habits and degree of sophisti- 

cation have seen to it that you didn’t have widespread water-borne 
disease? 

WARREN: The chances of it b4ng water-borne would depend upon 
how good the chances would be for the reservoir in Nagasaki and the 
ones in Hiroshima to be contaminated. I think this is pretty near 
zero, although there were people living on the hillside above the re- 
servoir, but it’s not very likely that they would have harbored some 
returnees who brought the disease in and that it would then spread 
from their honeybucket toilet arrangements into this reservoir. 

DUNHAM: It takes an awful lot to contaminate a very large re- 
servoir effectively. 

WARRFN: That’s right. 

DUNHAM: With the delay in pipes and things. 

WARREN: All of the other arrangements which arc essentially 
barriers to the threat of the disease. It’s a different situation where 

you’ve a stream from which a lot of people drink, and this was not 
the case here. I doubt if anybody drank out of the gtrcam that ran 
down the center of the vailey. They drink hot tea, not co:d water. 

CONARD: Iiow long did it take fo - voluntary rzxciical personnel 
from outside communities co get there to assist them? 

/ 
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WARRF:S: Well, I don’t think any came in outside of the teams that 
\\,c*nt cloun tht*rr from Tokyo and Osaka to study the situation. There 
\ta*rkn xt*\l*ral n1~~dical officers who came in with a little Japanese major 
irtrlll f (:r*.. l:ul they didn’t (!a anything but look. In Hiroshima, of 
t CJU r.st*, ;h~ I>xayor c1it.d and most of the city officials were casualties 
OII~* ii.,\’ 41r .+11c,th<*r. So they couidn’t act. But in this book that some- 
bo~ly ;II~~I~~I~~I!~~~! 11 PLUCKY A diary of the time. [t’s quite accurate in what 
h.lpp+~n~*(l 1l:~*r~~ in tryinK to set ~‘p a city government to make some 

*c‘~s,* 11~1 4~1 tht.1 r prol3lcrns. They got c’othing an4 food and things 
f ruti: vc)lunt~.~.rs. but it tuok six months .:r longer, I guess, before 
thlr L..~JI:~* LII !U .tny organized way. That u’ab only after people began 
to ‘ 0111,’ 11.4< i. 11,. 

EISZSI3UI)~ I uoncicr what fraction of the food consumed by the 

J;\panc SC* in tht* first year \vas brought in. Was there a significant 
fraction of It brought in? 

IVARkiIN: Only until the local crops were harvested. 

DOUSOS: Was there a rodent problem of significance in either of 
th: atom-bombed citieiin Japan? 

WARREX: There was almost no animal life. We saw one dog in 

Nagasaki and he was a great big police dog. He wandered around like 

d wolf for a couple of days. But there were no bodies around, no rats, 
no cats yet in Naha. On the other hand, when we went through Okinawa, 
there were lots of rats and the stench was p&etty bad even though Naha 

had been bulldozed flat then. Dut there were still availaLL pazts of 

bodies. I guess, if the rats dq down. I suppose there was a conridcr- 
able amount of food that h?d been destroyed by the shelling and was 
available even after the bulldozing. ,Okinawa had large farms There 

was a big farming area around there and some of the forests and wild 
lands, so the animal population wab available. I3ut around Nagasaki 

and Hiroshima, while there was a lot of bamboo, it was pretty heavily 
cultivated, and I imagine they had hunted down and consumed things 
like rats. There was little food for pets and there were no game ani- 
mals. 

CONARD: Would you say the medical facilities in Japan had been 
pretty well exhausted because of the long war? 

WARREN: Yes, they were short in all medicines. 

\ . 
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get there in 1953; from lo48 through 1952 the *people looked aLout the 
same. They were pretty shabby; I couldn’t help but feel sorry for 
them. Most of them had pre-war clothing and su.caters with lots of 
holes in them and beat-up old sneakers and things like that. When I 
got there in 1954 there was a big difference. The girls were hcgin- 
ning to look after their appearance. and there were new ‘:lothes; you 
began to see that they were on the upturn. 

TAYLOR: The question was how much of that uou!d have happened 
without outside assistance? 

EISENBUD: The impact of the Korean war was enormous in the 
parts of Japan that I saw up around Tokyo and down around Hiroshima 
where the U. S. and Great Britain had bases but I don’t know what 
the figures are in relation to their own economy. 

FREMONT-SMITH: So-it wasn’t our effort to heip Japan but it was 
our fighting the Korean war that helped them, incidentally. 

TAYLOR: That was of the order of 10 billion dollars a year, I 
would say. 

EISENBUD: Probably. 

TAYLOR: That was what, a few percent, 10 percent? What 
would one cay the Japanese gross national product was? 

SCHULL: I have no idea. 

TAYLOR: Was it $15 billion a year? 

EISENBUD: It was a few hundred dollars a year per capita in the 

early 50’s. 

WARREN: We didn’t have any drives to supply cooking utensils 
like we did for the Germans and the Austrians. 

TAYLOR: It was a big chunk, wasn’t it? 

WARREN: So, in that sense, our population didn’t contribute di- 
rectly to the recovery as they did \vith the Europeans. 

’ i 1 I 
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CONARD: Which would be in contrast to the situation in this coun- 
try, if we had a sudden atomic war; we would still have in the fringe 
areas many medical personnel and supplies available. The situation 
is not exactly comparable in that respect. 

WARREN: You will recall their policy of putting a million new men 
a year in the field equipped and supplied. This included all of the 
necessary accessory military and medical equipment and fuel. The 
home front began to sag and then the military support began to suffer. 

In the last year they could not do this and caused a very severe 
crisis, so that there was a minimum and in many places no replace- 
ment of supplies including medical instruments and medical supplies. 
Part of this was due not to the amount of damage to their cities but 
because they had no more imports of steel and aluminum and they had 
stripped all the bannisters and all the statues and everything that had 
metal. The only thing that didn’t go was the bi* statue of Buddha and 
things like that, but even the shrines were deficient in metal. ./ 

/ 

BRUES: When 1 was there in the second winter they had r;ot re- 
placed the glass in the hospital windows in Hiroshima becaur: of the 
cost in fuel of making glass. 

WARREN: Fuel was very scarce. 

BRUES: Yes. 

EISENBUD: Hiroshima has a fairly mild climate, which is helpful. 

WARREN: Yes. 

EISENBUD: In contrast, let’s say, to the northeast United States 
where in the wintertime you would have problems that the Japanese 
didn’t have, even in Tokyo. 

BRUES: Yes. 

i 

WARREN: Tokyo gets pretty cold. 

EISENBUD: Tokyc gets pretty cold but they don’t have the heavy 
storms that we get; subzero weather. 

WARREN: No. I, 
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TAYLOR: Does anybody have any idea of the amounts, in dollars 

and cents. of materials and supplies and money that were furnished 

the Japanese by the U.S. ? In other words, what kind of support was 

really given to Japan front the end of the war until 1950 or so? Was 
that half a billion dollars a year of which half was money and half 

was supplies, or what? Dxs anyone have any idea? 

EISENBUD: Well, in 1950 the figure that sticks in my mind is some 
4700 million a month. Is this too much that was being spent in Japan, 

$700 mil!ion a month being spent in Japan in support of the Korean 

war7 This had a tremendous effect on the economy, but 1 could be 
wrong with that figure. It’s something I could check. 

WARREN: Undoubtedly right. We deposited a lot of K-rations in 

Japan which were given to the Japanese as an easy way of supplying 

food. WC had a big excess at that time, too, but it didn’t come until 
after many months. 

EISENBUD: Yes. 

TAYLOR: Did this really make a big dent in the Japanese food 
problem? 

WARREN: Well, 1 think so. There must have been millions and 
millions of cans. . 

DUNHAM: When did the rice rationing go out, Dr. Schull? 

SCIiULL: Rice rationing was still in effect as late as 1953 when 
the clinical portion of the genetics program was terminated. There 

was access, however, to much more tion-rationed rice, and as a conse- 

quence many individuals no longer felt the same compulsion to make 
certain they obtained their rations. The government still maintained 

the ration machinery for some years after 1953, but more and more 

persons who could pay the higher prices had turned to rhe free market. 

DUNHAM: But you would say that it was probably critical for at 
least five years? 

SCHULL: Yes. It was certainly still critical in the early SO’s_ 

say 1950 and 1951. 

EISENBUD: I noticed a big change from 1950 to 1954. I didn’t 
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DUNHAM: Let me ask you another question that may sound foolish, 

but I don’t intend it that way. 

FREXlO%‘T-SMITH: There are no foolish questions in these con- 
ferences. 

DUNHAM: In these exercises that we were having, are we to con- 
slder ourselves to have \von or lost the war in conventional terms? 

FREhlONT-SMITH: Both. 

DUNHAM: You know tvhat I mean. What’s the psychology? Did 

the Japanese lose and thev knew they had lost? Is this situation 

we’re trying to extrapolate to, is it one in u.hich we lost in the old- 

fashioned sense and know we lost, or is it one in which, in one 

sense, we won but we’re in a hell of a shape? I think this would 

make a great deal of difference in the motivation for recovery. 

FREMOST-SMITH: And the morale question. 

WARREN: I would like to know in that context. too, if we lose, 
are we invaded and do we have a local official from the foreign gov- 

ernment sitting in Washington telling us what to do? 

TAYLOR: I don’t know whether the winners would do it this way 

but one way they could act as though they had invaded the country is 
to have a lot of left-over bombs which would be used to threaten us 

if we got out of line. Then what would get set up, presumably, would 

be some provisional governments of which the members would be 

Russian or Chinese or what have you. What would be held over us 

there wouldn’t be bayonets but long-range missiles. 

FREhlONT-S.MITH: How about assuming the simpler one; let’s 

assume that we won and know it. This is at least a little bit easier to 

work with. Try that out first and after we’ve settled that one we can 

move on. 

SCHULL: In the case of Japan, there was one special problem 

created by the loss of the war. The Japanese suddenly found them- 

selves obliged to house and feed some six million individuals, civilians 

an2 soldiers, compulsorily repatriated from Manchuria, all of south- 
east Asia. etc. This was P sizeable burden to add to an economy 

which was already hard-pressed. If Japan had won the war, this par- 

ticular problem would presumably not have arisen. 

. 
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FREMONT-SMITH: Yes; in fact they would be sending people out. 

SCHULL: Yes. 

CONARD: What was your impression of the psychological reaction 

of the war on the Japanese people as you observed it” 

SCHGLL: How they respond to it now? Then? 

CONARD: At the time ;ou first saw them, did you see any resi- 

dual psychological effect in the people that you could relate to the war’] 

SCHULL: No, but it would have been a very difficult evaluation 

for me to have made then. I spent the war years in the Pacific and 

must confess my reactions, when I first landed in Tc,kyo after the 

conclusion of the war, were ambivalent. 1 frankly didn’t know whether 

I harbored any residual hostility to the Japar.ase. If I did, I may 
have over-compensated with time, at least so my wife accuse3 me. 

I’ve ;nuch admiration for Japan and its culture, and may, as a conse- 

quence, have lost the objectivity to critically evaluate certain aspects 

of that culture and the people. It is my impression, however, that 

most Japanese felt they had been badly r?isled in getting into the w’ar 
in the first place and few seemed to feel any personal guilt. Some 

were stunned by the events, I suppose, but most seemed prepared to 

.:ccept, almost enthusiastically, the dictates of the occupying forces. 

UPTON: I would like to ask Bob Xiller. He spent a good bit of 

time over there. Iiow would you respond to this question, Bob” 

MILLER: Unfortunately, Dr. Lifton should answer. but he is not 

here. It was my feeling in the pediatric clinic, without being able to 

document a word of it, that the most prevalent late effect from the 
atomic bomb was the fear of late effects-a fear of all somatic and 

genetic consequences. 

FREMONT-SMITH: From the bomb-not from the war but from the 

bomb particularly? 

MILLER: From the bombs, right. But the physical effects were 

very infrequent. They were large enough to show that they were the 

result of radiation, but they were still small in numbers. We c!id see 

children and mothers who were fearful of late effects, and sometimes 
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Incapacitated by such fears. I don’t know what the numbers were, 

but I thought they were large. 

I)UNlIAH.: Was it 10 percent or 50 percent’? 

.\lILLER: I would have guessed that it nas 50 percent or perhaps 
cvt*n higher. 

DUNIIAS1: You mean these people were essentially not contributing 

anything to society? 

hlILLE3R: No, but they were living in fear; fear of marriage when 
they got older, fear of having defective offspring. 

\lILLET: What percentage did you 

MILLER: said I Gould have guessed over 50 percent had this 

apprehension of late effects; premature aging, premature mortality, 

leukemia, children with congenital defects. 

CONARD: In the iIarshallo.sc there were many fears, too, about 
the fallout. For instance, they attributed fish poisoning, that has 

been going on for years in these people, to the fallout. If the arrow- 
root flour is improprly prepared it can cause a s0rencr.s of the mouth 
and digestive tract and they immediately started claiming that this 
was due to the radioactive fallout that had gotten on the plants. YOU 

do have these psychological factors that need an awful lot of reassur- 
ance by cobilpetent authorities. 

IJPTOX: Didn’t you say, Staff, that they were thoroughly tiemoral- 
iced; that there Leas speculation about a poison associated wi:h the 
detonations, which caused panic and hysteria and anxiety among the 

survivors 3 Then they saw their fello\vs suddenly sickening and dying 

after they thought they had escaped. Families lost dear members of 

the household after a time when supposedly they had escaped unscathed. 
This led to a succession of recurrent waves of.xiarm. 

WARREN: That’s right. 

UPTON: And depression. 

MILLET: Over how long a period did that go on? 

i- 
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WARREN: Well, for about two to three months, and by that titnc 

most of those who were going to c!ie had died. !%ut they wcrr still 

alarmed about whether this would not flare up again and there were 

lots of questions on this. 

UPTON. I can s.20 how this would \rrry seriously compliratc the 

work of an emergency team. If the leader, so to speak, on whom 

all reliance was placed. developed radiation sickness himself and 

had to be replaced, and then his successor dropped dead by the way- 

side, this would bra ; very demoralizing and disruptive influence. 

WARREN: That’s what hampened with the h4ayor in Hiroshima. 

He died. Also the commanding officer of the contingent bivouacked 

in Hiroshima and most of his aides suffered a delayed death. 

DUNHAM: I would expect this to go on much longer in a fallout 

situation. 

UPTON: Yes. 

DUNHAM: It would not all he LD-50, a 30-day sort of proposition 

with a few stragglers up until a month or two later, but you would 

expect certain groups of people to hit their peak mortality at sixty 

days. 

hlILLET: IIow did the leadership develop after these officials dis- 

appeared’? 

WARREN: Well, a young major came over from Kure and tried to 

take command, and, of course, he did not have any great nu:nber of 

troops available. He had been bombed over there, up at Yubo, and 

he didn’t know quite what his prerogatives were, but he couidn’t 

bring in any food although I think he attempted several small provi- 

sions of food. In this chaotic period the strongest personalities will 

begin to emerge-the man with leadership. Ile appeared as the acting 

mayor who came up from the ranks, began to get clothing and organ- 

ized the people and began to get food, and was finally the mayor. Dut 

they had a couple of false starts, too. This was rather slower I 

think in developing than it w.)uld be in our country. You see, they 

really were under this military regime which, up to that point, sent 

down dictums from above and the gendarmcs relinquished their con- 

trol rather reluctantly, but finally did. Of course, they had no mobs 

to deal with or anything of that nature. 
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E~IS5SBUD: After World War I, I seem to recall that there Were 

bands of children who in a few years grew to be adolescents and 

roamed around castcrn Europe, but I don’t rc;Jall that anything was 

said about th s after World War 11. Was this because in these coun- 
tri(*s they took carr of the orphans in better style or what” Or was 
the cconom~ lrft at a higher level” 

DUSflAhl. I don’t kno\v, hlrrril, but I have a feeling that this did 

go on in Central Europe after the war but for only a year or two. 
You read Russian stories of children, their own children.. . . . 

EISENBIJD: Yes. 

DUNHAM~ 1 don’t know whcrc it would be d:cumented, but it was 

a transient thing. 

WARIIHN: You recall the wolf children. 

EISENBUD: Yes. That’s in Wor!d War I, I think, where I first 

heard that xvord. 

DUNHAM: I think the same thing happened. 

ROOT: You had it in Germany in all the bombed out buildings and 
things. but I do think the mass of American support that came in 

countcractcd a lot 01 that. 

HEMLER: During the first year they had a number of children and 
all of your various so-called DPs wandering, trying to get away from 

Germany or wherever they were back to where they had come from. 

EISENBUD: Yes. 

HEMLER: It took 07.‘er a year to organize these people-to get an 

organization going where camps were esta!,lishcd. Although I say 

over a year for the complete organization, in many cases it occurred 

as the armies moved into Germany. It was a full year before they 

got a complete organization where they had full communications so 
that messages could bc transmitted back and forth on people rcgard- 

ing their relatives, and before food supplies were adequate and not 

rationed, and so !orth. 
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kVARREN* I understand from some of the earlier meetings that we 

had long ago that the worst police problem was the person looking for 

his wife or fami!y or ;hlld. Murders were co:rrnittcd; they woulc! 

steal food and disrupt communities and they uould bc gone the ne.<t 
morning or even that day, looking, looking, looking, and they wouldn’t 

subscribe to any drscipllnr. They would do no work because they 
hadn’t found their family yet. We went to great trouble in Civil DC- 

fense to try to devise a way of reportIn): survivors and their location 

and get communications back and forth to locate absent member, of 
the family. 

One of the important elements that would determine whether a 
civil defense organization would stand still for the attack was the 
safeguarding of the family for a man who had a responsible position. 
Could he be guaranteed that his wife and children and other depen- 
dents would be safe while he carried out his assignment? I don’t 
think this has been solved yet. 

HEMLER: The military has set up a rather elaborate network for 
doing just this. 

WARREN: Yes, a very elaborate one. 

HEMLER: Because one of the original problems considered was 
the fact that here you have a commander of a garrison and no matter 
how he,may be regimented, if he doesn’t know that his family is well 
taken care of, how well will he react to taking and to giving orders” 

WARREN: Yes. Would he go looking for them and’abandon his 
post? 

HEMLER: Right. NOL only him. He may be regimented enough 
but how about the men under hlm;‘the troops that he needs to use to 
direct and control. 

WARREN: That’s right. 

SPEAR: This was brought out also in the “Goebbels Diaries” 
(Reference 59). I: recall that he was quoting Albert Speer I lo kin!), 
who reported that where German production centers had been heavily 
bombed and damage had been done to the factory anti workers as wel! 
as their homes, they were able in a fairly short time to make repairs 
that would have kept them at, say, sixty- five percent of production. 
But they couldn’t even make a start on significant prcpductlon until the 



workers had somehow made arrangements for their famtlies that 
secmrd adequate to them. They wouldn’t come baci to work even in 
a reg:,mented soc:cty ltkc Sar.1 Germany. I think this IS a very im- 
porta::t cons,derdtio:; in planning iur construcrive recovery efforts, 

to makr provision ior the iamlly tc be reunttcd. 

EI!;!:N1IUI~~ I!O\V lone does it take ior an unattended factory to get 

so rusty that IL :6.r.‘t be put back into operation’ 

W’AlIRf~~N: I’ve heard a figure o f twenty-four hours in the rain and 

maybe three days in dry wcrrher. Factories. in general, particularly 
those that have heavy rnachtnery uhcrc the bearings can get rusted, 

get fro/en. If there’s no roof, then they get wet and this makes a 

very difftcult maintenance problem. Thcsr figures ucrc quoted be- 
to? e I went CO Japan to stae what the pcrccnta.gc was. The engtneers 
tn my party were to try and estimate how much of the productton of 

the Mitsubishi Works was put out Oi action. 

AYRES You said seventy-two hours would be the upper limit for 

a shutdown * 

WARREN: Then you ‘ve got a problem of romp!ete takedown of the 
moving parts and relubrtcatlng the bearings and removing the rust 
which forms quickly II wet by rain. 

AYRES: Before you start up” 

WAhHEN: Deforc you start up again. Dependi:,g on your man- 

power aval,lable and a irw parts. this determines the time. 

TAY1,O.q: I wonder if factories in the !‘ni:ed States that depend 

heavily on rlrrtronlc programmtn, _ are mor2 or less susccptlble” 

WAHREN. And water damage’ !;idn’t we have some experience 

with tyohoons where the roof was taken off of factorres where there 

was a ot of electronic gear” That would help in thts. 

TAYLOR: There may be a hich short-term su iceptlbllity in the 

sense that it’s easy to knock out the control system but ir may be 
easier to put it back into operation than the more old-fashioned type 
of system. I Just have no idea. 

EISEKUIID: I cioii’i know. I was amazed to find after the blackout 

. 
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that there was so much turbi,le damaye in the Northeast dind thr tur- 

bines now arc* very large. They are truildlng them at one-mlll~on 

kilowatts. ‘fhrs put a rt*al ser:ouh crln,p undo rhe arca c~f this poucr 
supply; they hdd 50 much turbine ari<’ Ct~n~*rator bcarln!: t r~~uhlr- that 

a fairly iarE:cb pcrcentaK:c C. C the Krnc-ral(irs ?1,(11 to be r,,pa~rtbd. 

TAYLOR, That was just brcause a very senbltlve thin;; icas knockt,d 

out. 

EISE?;I~LJD: Yes. 

DUN~iAM~ Thsrc was a hurry to peat it bark but ait<*r (,n~ of :h+:,e 

deals. what’s an hour or two extra” 

EISENI~UD: Yes. 

hIILLT:R. I’ hay bc.crr qhown that whc.n the !ap.xn~‘ .<a ?houcht thc*v 
were :hrratencsd by fallout they Lrcame parrlckyt whrrc.dts In i’aIomarr..s, 
where fallout really occurred_ the S:>n-lards dltf not be:cJmc pant< hy. 
What would be :h2 likely sltuatlon. A.AV, If d similar thin,: tldppened 

in 13erkelcy and fallout fell on the campus” IL’ould thcu pcoplr thc*rc 
be more Spanish or more Japanese ;n their reaction” 

WARREN- Civ*iians wou!d be ahar,doncd rxc anpt InsltJ,. the UIIIVCI’- 

sity building! [ bbghter] 

DUMIAM: You can’t Jump fror.1 an alpha situation where Wright, 
in all good conscience, could reassure tht*m that hrrr wasn’t any im- 
portant problem. to a situation uhere you have highly rarlioac tive, 
penetrating fission product radlatlon uhich dc~es rrqulrc that vou put 
somrthirlr: brtwrc*n yolt nnd rt. I’m not surcs th.xt you cdn Jump Iri,m 

one to the other. t%ut your qucs:ion is still a valid onG*. 

HELMER: I would say hump from one to the other. 

DUNHAhf: Yes. How would the people react” 

MILLER: W%at would happen’, Would Governor Heapan GO on the 

radio and reassure the Berkeley students” [laughter] Is there a 

plan of actlon to reassure the people s:Iould fallout occur In Cailftirnla 

WARRXX. Yes, a very extecslvr plan uas worked 01;: statewide 
many years ago, but 1 think the best-controll~~d plan uas the radlologi- 

\ 
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cal c!efense plan, because this was at the height of the emphasis on 

this subject. Plenty of money was given rn the early days to organtze 

the program’ lot?: of cquiprnrnt was available. Chuck may remember 
when thts test at Nevada went tnto Los Angeles; we had a complete 

contour by the Ilcxit rnorninq. 

W’RRREIN: i’hc word came at four o’clock from Nevada that tt was 
Ilhr!y to happen, and by the next morning we knew the contours, if 

any, all over the state. ‘Then there’3 a guod l<*vel at xvhich a certain 
o\‘rupanc’y or nun- occupancy can oc cur anti there arc extenstre In- 
struc‘tions f3r cleanup; whrc h probably won’t xvork. 

l)lJSllA~l~ Lt wtll KPCP the people busy. 

WA1IRF.S. Yes, tt wrll keep peoplr buby. 

SPEAR: Is that degree of preparation stiil t*xist.ng in California, 

Staff” 

WARREN: The Untvcrsity maintains a pretty tipht organization 
partly on the riced to monttor the Lboratortes ustng Isotopes and 

nuclear machines. Countrywxcic you will find the isotope people 
hookc~d tn with the students’ health and safety policy on the campus. 
lqn’t this true at Ann Arbor’) And as car as the univcrsttirs ‘are con- 
cerned, their local problem is probably in good sh.a\pe orfianitation- 
wise, They may not have a director who runs the Ctvtl Defense but 
there’s usual!y a man who has responstbility. most oitrn, I think, in 

student health. 

1-‘lSESiIUl~~ Staff, we are c onternplatlng srtuattotrs in which prc- 
sunlably attrnuatton factors of the order of 100 would be needed over 

rrlatlvrly large areas to protect pcople, sa that the dose on the out- 
stdc could be something like 40. 000 r total which would be several 
hundred or maybe a couple of thousand r per hour tntttally. 

WARREN: That’s a pretty severe restrrction since we were mak- 

tng all of our original estimates on the basis of a bomb or two. Now, 

I don’t know. I’m not one of the team any more, so I don’t know how 

these adjustments have been made. 

EI-FENDUD: Yes. These are the thongs that bother me and still do. 
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Many of the Civil Defense handbooks at the local level were flnlshcd 

back in 1950. 

WARREN: Yes. 

EISENI1UD: ‘rhe handbooks were basrd r,n the notnina bornt, con- 
cept where the mllttary people told us that not~o~ly would uant to 
waste a bomb on the ground because they could Set more hlK:jler un. 
This is what we were told in thor;c* days and the Instruments are 

. geared to handle them with esscntlally no radictartlvity or levels 
that can be dealt with. 

AYRES Are you sure of that” I don’t lwlicvr that’s 50. 

EISENBUD: Yes, it is so. Well, I don’t hnow of any large city, 

ior example, that has a nythir.g other than hand- held counters and 

detectors that have to be taken out into the arc‘& and read; and thrn 
you’ve got to go scmewhere, to a telephone usu;llly, because they 
don’t have their own CommunicatlrJn system. 

AYRES: Are you talking about instruments or doctrine) 

UPTON: Radiation monitors. 

EISENBUD: What I’m saying is that the monitoring system.. . . . 

AYRES: I thought most of the peacetime monitoring was prlrnarlly 
the responsibility of the Division of Radiological Ilealth of !he Public 

Health Service. 

EISENBUD: No, it ir not. Why would that be’ 

WARRE?:: I ins;sled when I was a member of the Scientific Com- 

mittee that the Air f’ollution Control put up fixed radioloplcal mnnl- 
toring stations with communication to the central statton. So, in Los 
Angeles. San Diego, San Francisco, and I think m Sacramento, there 

is a constant background reading. Part of that is to get some eupr.‘- 
ience because occasionally from the former tcrtinp we had some fall- 

out. Whenever there was an opportunity for a Russian or a chincse 
measurement, these were made too, routinely, even if they showed 
rrotitiilg. 

UPTON: Are they supplied by emergency power” 
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WARREN: Yes. 

E’ISESI~UD: IIow many do you have, do you know” 

W.\tI!<l~:N. I think there arc seven in Los Angeles with pretty wide 
coverage; f don’t k~low :hc+ number, !Jut it’s comparable in San E’ran- 
CISCO; and Oakland ano ‘-erkelcy I th ..‘c have some. Now, of course, 
the \)IK radiological iaboratortes allha:c background counts daily, so 

that they would be able to g~vr a quick count. There are mahy in 
industries (like North American where, during the epi:ode with the 

Scvada fallout the backt:round of their instruments rose 1 .hcn p.:ople 
tracked it in lrom the parking lot). 

FrsE?:!\uD. Yes . . Cf tour se, these instruments would be tc’ally 
ineffcrtive tn a high level situation, Staff. 

WARRE?J. Yes, but they would get an alert. They wouid get some 
idra. 

EISENI1UD: Yes. One of the critical things, in contrast to what 

we have all rxpcricnced where a bomb goes off a hundred miles away 

ard you get a fatrly uniform level of fallout, is that in an attack situa- 

tion the gradients would be very steep. We have seen on the hoard 

here that the gradient !>etween the northern Rongelap Islands and the 

lower islands. which were only 30 miles away, was what, a factor 

of ten’? 

COWARD: Yes from 150 to 2300 rads. 

EISENDUD: More than ten. So, you see, for decision-making pur- 

poses a ma:1 needs better information than you can get our ol reia- 

tirely few instruments. On the study we made in the metropolitan 

area, we included something like a hundred automatic stations (I don’t 

remember the exact number .ve de tided we needed), and the cost of 
this was Just prohibitive in terms of what people were willing to pro- 

vide in those days, and ;or that matter still are. 

DUNHAM. Of course, if you had planes you could do aerial surveys 

which would be quite helpful. 

EISENDUD: WC looked into that, too, Chuck, and concluded, largely 

based on the experience that we had developed in the later tests out in 

Castle, that the planes would become so contaminated that they couldn’t 
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get the information in 0.e first hours when ynu need it for decioion- 

making purporcxs. You can get it after thesstuff had blown away. 

DUNHALl: Aftrr that, yes. 

EISESBUD: Right. In other w(~rds, it c01:ld bc traaic If you krrp 
all of your pol~cc force underground becausta you think that vou ‘ an’t 
sacrificr them by sending thrm out, if it turns 1,111 that the Ir*vrls 
were actually low enough so that t11ey couid go cut an:! ptarforrn their 
duties. On the ether hand, ii *;ot; hao nr:silliornl.rt ion VI_*: t ould ht~n(! 
them out and kill them with a few thousand r. S*l t!>ts intorr~latt,,n ha* 
to be good, It has to bc dt*livc*rrtl promptly, :~r,~l IC has to IJZ drllvc*rrc! 
with a fair amount of d&all with rc-sp+bct t;J 1’ 1 ~,:.r3phIca1 coverace. 

E’REMONT-S~II’I’II: And it has to be bcllcvc.tf. 

EISENI3Ul)- I just don’t kntw of a sinplc system that would do that 

anywhcrc in the United States. I may be wrong, bcr.iusc* I haven’t 
had contact with it in the last few years. 

WARREN: I dislike very much the thought which is in thr minds 
of certain mayors that I’ve dealt with-“Well, if WP get dn alert, we’11 
put up all the equipment that you want and you won’t have this ~a['. '* 

This came out in thr dis-ussion with the super~\sors, too, but thry 
agreed to these seven stations with power and cvcrything. The redson 
for the emergency power that we were so quick in obtalnlng IS that 
the same need comes up for monitoring of thr ozone and other lnstru- 

mcntation for carbon monoxide, to avoid hav;ng a pow1.r fa11u:c. which 
is not uncommon in our area for small periods of time. These sta- 
tions all have emergency power for active rnon:tortng of raulpmc.nt 
for radiation safrguards. If each had bee!1 ptlt out thzrr by 1:stli wc 
would have had a more expensive installation to supply !t and WC might 

have failed to get them. 

DUNHAM: Merril’s proposition is that you’ve got seven statlons 

for the whole State of California. 

WARREN: At first this was the case. 

DUNHAhl: Maybe it’s 50 now, Burt it stiil doesn’t g~vc you a real 

pattern. 
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\VARREN, If you get one reading of 1’307 r, that’s enough. These 
cov<*r the wind patrrrns of our Los Angelt*s basin very ~rll. 

E:ISC:Nl\UI) Yt.5, but Mh.tt L’m saying, Staif, is th<kt an efficient 

rtbrovt.ry rcqulrrs that nrople have to make dccislons. have prompt 

inforInatt0~: about radiation l(~vvls, I,i,st damage, and I dcn’t know of 

any systtbrn for g:cattlnL: this.. . . . 

i~:ISI~:SlrUI)~ . . . . . for getting this to thr offirtals in a rcasonablr: 
pc”“‘! <If t1rnc.. I clo kno\v that LII :<c~.~tla, with the best of vquipmcnt 
and for all prac.tical purposes an unlimitrd number of pcrsonnctl, it 

uc~uld t.rkc at Icast a day to construct the ~sotlos~~ lcvcls wath suffi- 
c11.n~ clvtail so that you can rcbally make a drclsion Hvithm a factor of 

two or thrcv as to uhat the Icvc*l \vas. If you had an area *,vhl. rc it 

jays the total rh)se IS going to hr 200 r and it turns out to lx 600, that 

IS a dr~~atfiul mlstakr. If you keep the people out because you think 

it’s 000 and it’s only 200, then you may have wasted lives. 

sow, in the I’ariflc on the scale of superbombs it used to take two 

or thrrc days to work out the isodosc patterns. You had to fly in a 

lot 0i tctrrltory. 

\VARR ES Lhcrrx dre s01ne bcncfils from thr visual aspect and 
drift of the cloud and in knowing your local mcteorolopy. If you can 

locate the s;tr. then,)-ou can guess at the upwind safety aspects from 

fallout. In our case WC arc vrry fortunate because we have a moun- 

taln csscntially in thr center of the town from which Civil Defense 

has a lookout and monitoring statisn. You would know rlpht thcn- 
heatlquartcrs uould know and uould ha\,,% on thclr network information 

that there xvas a visible detonation In suctl-anti- such a quadrant, and 

othcz information as it dcvrlops. 

I>U?;l’r~\&l~ Let me put out a,lothcr nuestic#n just to keep the ball 

rolling, and that is, is it saie to assu~nc, on the basis of the Hravo 

cxprrirncr, that unseen fallout is probably not\-lethal’ 

CONAlii): I would ~UCSS yes. 
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E!SENUUD: So, I dton’t think it is bccausc. a fallout won t 1,~ white 
and this is somc>thing that b(athcrs me. 

WARREN. You’re thinkIng of 10’3 miles away whl*rc* you ran’: stat 

the column, arr you not’ 

BRUES: You can see the burst. 

EISESBUUD~ YOQ can’t alxvays SC-C the c~~lumn anyway, St‘tff. I mcban 
it could be a cloudy day and you would havtb lots of dust kickctf up. Y 0 u 

see. we have exploded these things under rathrr unusual <‘lrcum- 

stances necessitated by the fact th.it they arc tests. C:.l,r the cl~scrt 

you don’t have the conflagration ttzat.you unultl have in a larce built- 

up area. You know better than ‘I \vhat fflroshlma lookrd llkt. lust a 

short while after the fire. I don’t think you couid S(P thr column vl’ry 

far away particularly if it was In the supc~rton ranCth. hut \.ou’rc going 

to have fallout brcausc you have fal!out, not radioartivr fallout. Lvcry 

fire produces fallout r,f carbon some distance away. I’\e ~~*VII it in 

New York City from forest fires up in Canada. ‘I’hls ~.ould affect the 
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population and you would have to have a very quick means of determin- 
ing whether or not this stuff was radioactive. 

Thts other thing I’ve often wondered about is how the character of 

the fallout uould I)+, Influc*nr cd by thr fact that now, Instead of scavtzng- 
in): the condensation and having a fallout of relatively small particles, 
thts cdrl)c)n stuff wou!d bullcl up in the fallout systc*m. Is this going 
to have c haractcrlstlcs c~~rnplet~~ly dlifrrent from anbthlng wc are 

uset! to IlcklIlng u1th’ 

!VAARI(EN~ 1t.s llkc the stuff that settles on your cllrtains and your 

u~fc h,rb a hard time washInK out. 

WARREN: I don’t think we have yvt solved the problem of cleaning 

strt,csts and surfact.s and other areas which you think you should clean. 
N’hatcavcbr you use, tt just displaces the site of your contamination, 
and if you gc*t It into storm sewers, this might not always ue a boon. 

It might end up in the water supply and give you another problem. 

EISENDUD: Yes. 

WARREN: I don’t know that we have solved this, have we” 

EISESDUD: No. Very little is knrwn about it. The other things 

that I think w’c ought to grt into, which we hardly touched on. is the 

question of fire. I would like to ask whether anybody has experience. 

or knows of experiences, of how cities burn when there are no firc- 

fighting efforts, uhich uc would have to assume would be the case 

with ilash flrcs, fire storms and so much radioactivity that you 

couldn’t deploy your fire fighters” 

WARREN: I saw Hrl Air burn and a house go in thret minutes in 

what was’the equivalent of a l3unsen burner temperature. The fire 

department was completely hclplcss because of the size of tte flanlcs. 
the area involved, the updraft which developed, and the fact chat the 
-rery dry air just made an explosive situation. 

FREMONT-SMITH: So. without any fallout to bother with,. . . 

WARREN: . . . . . and no contamination to inhibit it. SOW. if you 

had that area all nicely contaminated, spread all over. it would be 

different. 

. 
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CCNARD. W’r probably wouldn’t have a frrc storm 111 an Amcr~can 
city, t!o you think” 

WARREN: Yes. I think so. 

UPTOS Thcsy had a tc*rriftr flrc, 111 XfcCorrnac k Plan c dust a y;*ar 

ago and that was suppostzd to bt* a iircproof bu~ltl~n~. 

‘SPEAR: It had a lot ni conlbuat~blc matc*rial in it, 

UPTON. .Most buildings arc. full of combustiblt. matc*rlal. 

SPEAR: That was furniture end packaging material, and so on. 

WARREN: In a densely packf*tl rrsidential arcsa ulth houses 20 

feet apart, you would get good ftrrs started. I think in our art-a our 

fire chief is just panicked all the time. If a good- si2cd iircb started 
with good updraft drvcaloping, and wc unfortunately had a wind, it 

would be a very sertouti prob1c.m to control c’vcn unt!c*r normal con- 

ditions, t. e. water, equipment, men, etc. 

DUNIiAhi: \:as thcrc any ilrr-fighting at Nagasaki” \Vc* know at 
Hiroshima it was essentially zero because thry had no opportunity to 
fight it and it was a fire storm that was comparable to Drestlt~n. Rut 

what about Nagasaki” 

WARRFIN They had flrr lanes. I’hrs was very <*ffcbrtl\ c> I!, stop- 

ping the progress of tht= fir<, southkvdrd towards the mouth of the 

Irikamt Valley. They had a lot of antiquatrd rquipmrnt around. \vt* 
saw a lot of burnrd firthousrs. Rut they had a flrc storm, too, 

Chuck. It wasn’t as dramatically drscrtbcd as the one In I~ir~~bhlrnct 
was, but in about half an hour to three quarters of In hour thr hhort 
circuits and the hibachrs fired buildings that \vrrc collapsc~d. I think 

because of the conflnemrnt of the hills, the blast probably flattc~neti 
a high percentage of these buildlnes tn a huge arca. It was a rlt~nh(~ly 

crowded area with lots of rombustiblc matcrlals. Irith the* collapses 

of these one- and two- story buildings. it just wt*nt up ltke a torch. 

SPEAR: There have been some fairly sophisticated statrmt*nts of 

what it takes in terms of the prrccntagc of ground art*a oc-cupled by 
combustible buildings to support a ftrr storm. I forgrt the numbc.rs 

now, but there was a lot of invols~cmcnt of the National Fire Protcrtion 
Association and people in thts field in the cnrly 50’s based upon the 
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l.:IS~:Nl\IJI) So. I think the probl<*ln is solublr 1.1 many cities in 

thca United States, hut I think u,hrn you get to llctst: I, Sew York or 

I<icIlmond, \‘lrgtnia, it may not Le. These targets ar2 going to be 

on rtlughly IOO- rn~lc ccnt:tcrs. and If they arc megaton born bs, the 

r.tngl* 0i b!akt daniagcx 8s out to 20 m~lc+s in !hc cast of a 2%megaton 
\~c\mb and the* spontaneous tgnition out to ahout the 5arne distance. 
II you paralv7(* your lighting capability, or II it cildn’t exist in the 
first place, you havrn’t anvthtng on that scale. In any case, people 

havv to ~:(a nn~l~.r~!rc~tln~l, ;*nd then how can you help but dcvclop a 
g:c*neral c onllagrntlon or \\hat you callvd a general ilre slorm” What 

wclulti stop 1t ’ 

SPEARS A lot *~.ould depend, I think, on the building materials you 
used. To aficm a ct?y that has had a real tough fire code, with fire 
r<‘blstr\lll It1#3tr~lalS, drlti so on. uoultl be diffcrcnt frnm, say, a frame 

slunl drea in a large clt), 

EISE~SI:UD. Every city is the same. Let mc Just say that most 

reties have large numbers of wooden dwellings and a large number of 

relati\.ely old wall-bearing bttildings that would just collapse from 

overpressure, so they wouid sp111 their contents. \\‘ould you agree 

AY RES, Yes. I would Like to 
First of all, fire research is not 
spends over $1 million a year on 

some sophtstlcated programs. I 

ac!d sornr comments at this point. 

stopped; it’s p0lr.g on. OCti still 

fire -~_ search and there are now 
think they’ve done virtually a house- 

by-house survey of several major citlrs. This work has been done 

by Illinois Institute of Technology Research Institute tReference bO) 
and they know In very prectsr detatl, I think, what the burning charac- 

trristlcs of the cities tvould be. 

. 
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The question a.- to the pre-conditions ft)r flrc. storm is lot SD ;!t*ar 
because we don t really know what the tlynarrlcs >I a ftrv st<,rm art.. 

AYRES. One other point. You sal(l somc*thln~ ;tur~ut icllltlc,c 0uL 
to twenty miles. This, of courhc, IS very ~nuc h ,f <unc lion 01 the 

weather. I think at 10 megatons you get nl,out twc,nty-!uo rnllc> as 

the maximum range oi ignition 011 an ultra clt.ar day, ii my. rrfi~~:nor~ 

is corrc*rt. f\ut that’s a rarca occasion. It (III~.~ Irot ‘~‘ppl!, t(J a crour.4 

burst. Ground bursts arc not rc.ally 50 good at icnrting flrcs5. In 

average weather, you ha\.cb a lot of clau4 ( (‘\cr, a114 of (‘our:.c alJ(,ut 

a fifth of the tltne In thca eastern part oi th,, country and I!I tht* uppl r 

Mldwcst there is ac-tuall) rain or drizzle. In such ronc!itlol\.s the* 

radius of thermal ignition is quite sm,1!1 and, of courst’, it ttantis to 
be nonlinear with the lveathrr conditions. So part of th,, timtb, oc~rhaps 

a fifth ?f the tame, you would Kc-t flrcs l~clil(~rf $11 f’r ii l4r 2~’ r.lr-8<(’ llht. 

twenty milrs. A good part of the tlmc* you \tuultl 2k.t ilrr> ;gnltca4 ,)ut 

to, say, ten miles. and another part of thr time &lot much bt al! uijuld 

happen. 

. 

Further, let me add a remark whiih is somc.\\hat conjc.c.turaI tidS;c,ct 

on rxprrirnce with forest fircs- and U’I* don’t ha\ (s ,‘nough c~spc~rlr~c~ 

with city fires to really hi very sure. The f;‘or<‘!,t Star\ ic c* has four 

categories of conditicns. The xvorst category IS a . ot;rlltlc,n whcrc the 

fire 1s u,lcontrollable. This teas to do \vlth tbr (‘ry:1c,sb oi rhe \veathcr, 

the very low humidity, high winds and, in g:rnsala!. It rcqLlrcs somc- 
thing like ten days of drought before thr firr. A L Ortain numbt*r r::‘ _ 

fires occur in all timnc Uut a great md.jorlty c+f .hc fire c’amar:r 
that’s dolIe by such fires is do-‘e by iires \\hich are :pnitccl cfurinr! 
uncontrollable-type dry weather. 

DUNHAM: One plus. two plus, three plus, four plus. 

AYHES: At the other extreme, of coursr’, there is Lhc kind c:i 
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TAYLOR: but the blast drra clocsn’t rxtcnc! anyuhrrc mar as far 
as .he fire Area for the high bursts. 

4YRC:S. If It’s wet ucathcr ycu’rr not young to get c*nouCh th:-rmal 

flux to etart the fire in thr* first plarc bcvontl perhcrp” two rir three 
miles. 

TAYLOR: Okay. That’s a big tlistance. 

E:ISENrtUD. Yes. That’s six miles in diamctrr, which makes for 

quote an area. 

AYRES. That’s a big area but it’s wlthln the blast prr:mvtcr. 
FI\ferything In that area is flattened. 

UPTOS. What’s the length and l>rt*adth of ll,,nhattan’ 

,\lILLkl:H: .Jbout thirteen milrs long. 

AYRES. It’s a mile-and-a-half wide. 

UPTON: 50 a detonation over Columbus Circle could rn\c!op hIan- 
hattan in the tirebail. 

DV?E!_k!d: !t wou!d SC academic. 

MILLER: That’s right. 
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AYRES: It was built up. 

WARREN: Osaka went near.y complrtc+l). 

AYRES. I go back to the Flrc SrrvIcr’s own <atc*curtrs which 

show that about two-thlrtls of thv time It unn’t sprc,atl ~vrn rf nothlnl: 
IS done. 

TAYLOR: 13ut that’s a forest which is all \\vt. 

AYRES: it’s not a:1 wet. Some forests are estrcn.c+I) tiry, ::cit 
only during c!ry weather but in the winter. 

I)UNIIAh!: Iiut the inside cf )our trcbr IF \vct and thr i.:~l<!c of 
your house Isn’t. 

COSARD. \Vcren’t tnerc tiomr survzvors In Japan fro-n the fire 
area, who were in cone rete bulltflnps ’ 

WACREN. Yes. The telephone building in Iiiroshima was in thv 

center and they had survivors. You SC?, it didn’t :tart right away- 

and tI:cy had time to move out or stay. 1”. or do uhatwvr they uishcd. 

DUNIIAhI: In Dresden and in Iiamburg they sullocatrd. 
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DU?.lIAhl Lferril asked 

tuo we&s. 

EISE:N13UD. Yes. 

WARRES: Kobc was the 
get, and he actually went to 

u,hat had the wrather been the previous 

prime target, Nagasaki the secondary car- 

K&r? and he turnrd around, yes. 

. 
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LANGHAIvI: And came back uver his scconrlarv target and dropped 

it through a hole in the clouds. ‘Tht.r e was a heavy cloud c over at 
Nagasaki. There was less at ~t~rost~ima. 

AYRES. Yes. 

DUNIfAhI~ Once it’s been defined, tnat is ‘ 

EISENBUD. Yes, but it probably would oscillate. In other words. 
after it burned cut then the storm cffcct uould stop. 

DU NHAh!: Yes. 

EISENBUD: And then you uvould have a hot area nhlrh coritn bc 
carried by the existing winds and. if there was cbnol;gh c;)mbustil~iI~ty, 

start another fire storm somcchere. 

AYRES. They do tend to burn more cornplctclv th%cn c.o!lficl~rnllf~r1\. 

Once you have a fire storm, prn!)a!>iy by th<h tin:c it buries out thlarc* L 
nothing lrft in the area. 

EISENBUD. No, but then you’ve got a larcc area of hcv(*ral squarr 
miles with hot ashes in it and it can start fires elseuhrr~~ in nornial 
situations. 

HEMLE:R: I3ut not right by the fire storm. 

ELYENBUD: So, not right by the fire btorql. 

WARREN: Isn’t there also apt to be an oxvccn d;-f~cit right around 
the fire so that a lot of people can die from the osygrn deficit ’ 

.._. . -_.-_- - -.. _A. - *yuI _.. 
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TAYLOl~: I thtxk It’s Important, though; at least sornc propl~ 
claim it was carbon monoxldr pc,isorllny: and not an oxygen deficiency. 
The reason It’s itnportant is the ~tlva that thtsre’s no oxygen aroun4 

that can lrrd vcntllatton systems, and so on; it’s not clear. 

\YE!:RES~ Isn’t It true that there Isn’t any oxygen around” 

‘I-Al- LOR I thl.lk some people argue that it’s not true that there’s 

not osygen around; that there is oxygen, ‘In fact, and that what caused 

thr tiraths in Ilamburg was a cornl)ination of poisoning. 

A Y :t is. If there’s cnou~h oxygrn to feed the fire. there’s enough 
to ruppiy the people. 

TAYLOR Yes. 

AYRES: I\ut carbon monoxldc is another matter. 

EISESDCD~ Carbon monoxide is another form of asphyxiatlon. 

That’s academic. 

TAYLOR: It may be possible to Get good air. 

. 
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EISENI3UD: You would have to take out the carbon monoxide and 

put in a filter, chemicals, and so on. 

rAYI.OIt. Yes. It’s a littip rasirr than if there’s Just no oxyqcn 
around. 

EISESIIUD. Yes. Well. Xlr. <‘hairman. do you think xc<- oucht to 
spend the rrmaintn,: ni;nutcs to -cc if thrrth’, a c-or!.sr~~sus 011 any- 

thing ’ 

WARRES: You mean you would llkc a little praychr at this point’ 

[Laughter] 

E:ISENt\UD. Thrrc? aren’t many thlncs that there’s general arrrc - 

ment on, but 1 think-no. there arc* several. I think it SCPI~L, to be 

generally agreed that, for rxamplti, our c6u:~try Gould not lot: ulpc4 
out completely; that thcr<* would I,(* foci capat>lr of sss;stlnE +urvi\al 

in the other parts of thv country, so that 1s It fair to say that II this 
is so, we certainl:* are not Coin!: to drop cio~n to 1100, but 1; would 

probably be, let’s say, 1900. ‘U’herc would you place ;he lcvr*l at 
subsistence” The economy is going to drop down so the pc*oplc* are 

living on a scalr of economy.. . , . 

AYRES: In 1900 what was the U. S. GNP (Cross National Product)? 
It was around $20 billion. 

DUNIIAM: By our dollars or their dollars’ 

AYRES: I think by comparable dollars. 

DE BOER: That’s usually adjusted. 

DUNHAM: It is? 

DE BOER: Yes. 

EISENBUD: Th?se are impo:tant figures. I hope you’re right. 

$20 billion in 1900. Over how many people’ 

DE BOER: 100 million. 

DUSTAD: Ifave I been suffering under a mlsapprchension ’ As a 
rule of thumb I assumed the predIcted attack at the- present Verne might 
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reduce the GNP and popiilation to something l’kc in the 1940’s. 

18 that a rea5onablc agproximation? 

E:IsI:sI\I;D I object mozt strenuously to this concluston. 

l)kl 1501Iit I do, too. I uoul~J >ay 1h-l’). which :s much better! 

[ Laughter j 

KISI;Sl%UD I \vouid ~(1 even flirther back than that. I don’t think 

I would go to l-100 but I might go to about 1650 or 1700. 

TAYI.Ol:, You would stay in L%7. There are certain things that 

you know how tn do now that vou didn’t know in 1940, but with some 
drastically reduced lcvcl of productivity. How you translate this 
back tn time is meaningless. 

CONARD. On d per capita basis’! 

TAYLOR. I think that’s meaningless, too. 

KISEU1\I!D Yes. Per capita i.3 an industrial society is very dif- 

ferent than per capita in &in agrartan society. 

TAYLOR: Exactly. iVe might become an agtarinz society in which 
we inight all be happier; I don’t know. 

EISESI3UD: I think a hell of a lot depends on this point that Staff 

made. If it’s true. for example, that plants yet rusty as quickly as 

he indicated.. . . . 

AYI<ES. I thought there *aas some misconception. I didn’t think 
he was answering the same question you asked. llis point was that 

after a frw days you would hAve to take the machinery apart and make 

sure the brarinGs arc oiler,. and so on. 

EISESIlUD: Yes. 
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AYhKS: That doesn’t mvan the plant 1s usc*lvss aftvr a few dab s. 

I>OI%SOS. 1 thoroughly n!rrcbc* uith that, It ~~‘<*IIIs to mc. it is thta 
only really mraningful xvay to look at it. In this connection, I uoulrf 

like to ask uhcthcar anybody fcc~ls that the, It1c.a 1,s c ompl~tvly far- 
fetched that the porulatlon would 1,~. closer to zero” 

DUSHAXl: No. 

TAYLOR: With that lcvrl of attack” 

DOBSOX: No. 

BUSTAD: I thought WC started out !>y putting on the record how 

many we predicted would be dead. 

CONARD: Yes. 

RUSTAD: And when I say that the population wou!d app:‘l>ximatt, 
that in 1940, I obtained it by subtracting the numbers that yr:!l pre- 
sented. 

UPTOS: You said 60 tc 7iJ million dead anti about 75 r,11111cn ln- 
jured. So th i does add up to i-10 mtlilon. 

DOBSON: You mean we are still dealing with this particular size, 

of attack” 

EISENBUD: Yes. One of the things t,hst has bothcrcd me. uhich 

I mentioned yesterday, is lhc fact that thrsca casualty flcurrs. as I 

understand them, are predicted on a 450- rat1 LD- 50, and it could be 
that under these circumstances the I-D-50 IS lower. 

DUNHAM: Or higher. 

EISENDUD. Or higher’ 

DUlWAM: Yes. 
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~S.4RR EN: Why ‘lo: say 50 pcr.‘cnt of the population is gonr or IS 

useless and 25 ;Ierc-~~i:t of the industrial capacity is left or home 
fiz:urc* likcx that ’ 

It’I~TON. Nherr do thcsc -10 mitlion survivors !ive” Til:y’re all 

out III the boond~c. k s. W’l-.at can they manufar ture” 

H’,\RHt;N .4 lot of <mall tou,ns were unhit. too. 

AYRES. sot Just small louns. 

Ut’TON. I think :t’s crucial to consider uhcre these survivors 
arr dntl how old they arc. 

:\Yf<E:S, \Ve don’t h,lve any oi the numbrrs anti I don’t know that 

al~)!),)tl\: (~~1s 11kc taking my word ior the numbers since I don’t re- 

mcmh~~r thrm very precisely, except I have a strong feeling that you 

are all overestimating. If )*ou have such an attack the number ol 

drad IS possibly 43 or 50 million and the number of injured is some- 

thing like ZO million. 

I)Ir.XIlAXl~ Your drfinition of “injured, ” though, is important. 
.4rc these hospital cases or are they people .?ith one broken finger” 

Vi0 LI‘E. The gamut, 

DI7rSII.4~1: I think it’s a gamut figure. If they rc seriously in- 

jured, thcrr’s a bigger drain. 

F’REhlONT-SIIITlI: Why do you nssu.nc that there are fewer in- 
jurcd than dead ’ 

AYRF:S. Ilrrausc rhe injured are the ones that are on the periphery. 
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UPTON: How abou, the tapactty of the dead as opposed to the 
capability of the llvtng! [laughter] 

MILLET: flow about th’c storage of basic mart*rtals” Are they a!1 
underground and can we get to thpn-, or havr hey all gone up 111 s:nJkr” 

FREMOST-SMiTll. tr0.v about funeral titrcctors! ‘t~aughterj 

AYRES: You’re addressink the question of clifferentia’ survival 
cf people and of different types -)f skills. 

tJPTON: Yes. Have you really eliminated the mo:;t productive 

people in society3 

AYRES: No.. 

UPTON: Are you left with, say, half the productivitl you started 
with or a very much srra!ler fraction’ 

AYRES: As regards people or equipment, or \vhat” You certar;ily 
have eliminated most of the psycillarrists, I’!1 agree 

FREMONT-SMITH: That’s bad! (Laughter] ’ 

AYRES: 
tive skull.:. 

You’ve, eliminated high fractions of c :rtain 2. mtnrstra- 
(. 

FREMONT-SMITH: Have you ellminatcd all the patients of the 

psy#.hiatrists? 

AY RES’ Probably most of th.em. 

WARREN: You’ve eliminated those CIC 111 the country with tr,r 

+wimming pools. 

UPTON: Tfcw a.‘_out the indilstrial p. rrductivitv’2 It uo\tid stem 
that you ha*.e knocked tut nerve ccn*ers. you hxcr knocked ,,\lt the 
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AYRES. Ycb, if y~u’vc u~prd out the \vholt- mc-tropniitan area. 

Rut don’t iorcct the ‘:rw York metropol;tan area, which has 15 
million p~wpl~~. also covrrs qwte a !args area and it takes mar.? than 

one ~&ml, to do it. 

AYRICS. I’m still trying to address this point which was, l<*t’s say 

for purposes of argument. that 60 prrdrnt of the population 1s eonc. 
NOH, it may be that hO prrccnt of thr miscci:ancous manufacturing 
capacity but on!y 50 percent of thz electric power producti.sn is Cone 

\vh ~10 percent of the harbcrs would lx gonr, or maybe more like 

95. It varies from one catcg,ory tr? another. 

SOW, if on the other hand you wallt to attack pfbtroieum refineries, 
you’ll get most of the petroleum rcfincrirs with the ilrst fifty bombs 
t)-Jt you won’t get very much population, and so on. SC the nolnt is 
that there is a much greater surviving capacity ou:slde cf the big 
cities than anybody really thinks until he lenks at the numbers. And 
there arc a lot oi small cltlos between 50, 000 and 150, 000 in popula- 

tlon, most of uhich ha3.e productlvc facilltlcs of tine sort or another. 



DE BOER: Yes. 

UPTON: Discus3 them. 

DE HOER: \lihen we talk about thr GSP, how many ol us cab g:1\c 
a definite figure of the GNV’ 

BRUES: I don’? think that these rules, these quantttatl\o rules. are 
entirely relevant. In any case, I’v<~ been much ~mprc~srd by l~ttlc 
examples that have been given of a tiny thing v.hlch causes sonic big 
thing to be irrrplaceablc, and the enormous conlplcsity anr! lntcrdc- 

pendencc of things at the present time as compared &l&h fitt;: years 

ago or less. 



I‘ YltuatIon . . ..a 

k-IrF’ilit_e:J. Yes, I. . . 

i)U:StIAkt. . . . . . v,htch is chanplng all the timbe. 

t:lSF:Nt5t.‘!). Rut the thing *=:c’ didn’t discuss, yuu 

of the curbe. I frankly don t know h(>w to taik abcut 
ser. uas this part 
it. 1 mean. for 

LV.ARREX: A lot *.vtll be burned up. 

EISESDCD: rhat’s rtght. 

A‘iRES- In terms of the particul.lr attacks we described. I’ve been 
oblcctinp tc other pccpie’s asscssmcnts. I believe that survtvlvtg 

capacity ~oulti he cjf the order of 50 percent but rhat surviving pro- 
duction in tire first year would probal)ly he dowr: 15 percent. 

AYRES: Down to i Jout IS percent of pre-war. Utit it could come 

back pretty fast, :hough, and that depends entirely upon how much 



AYRES: All of thcsc iseuea have been stud1c.d in great detail aCaln. 

WARREN: I think.they all contrIbute to that rcccvery. 

AYRES: SRI has done a detailed study some years ago of p:t*- 

wisely this qut.stion. They assur.~cd much hl<Cer attack.5 :hhn u.c’rt~ 
talking about and they still conciudctl ttat the survl\ 1:1g productton 

would Se CO to 70 percent. 

DUIWAM: You’re speaking about how much preparation, how much 

stock::iling 01 seed, how rralch of this, that, and the other thing tq 

available. This will make a tremendous difference initially. 

TAYiOR: I woulcj like to ask a very broad lntegratlnp quc+tron to 

try 5.0 focus on what we’ve been didcussing in both S~SS~OIIS. The 

general result of these studies that have been made-tlley’ve been mad<, 
for the government by Central Research Institute, a !arge numbrr of 
organizations- seems to be that a postuiated attach, prrsu:nat,lv AS 
the result of general naciear war. without any further ~1~11 dcfrnst 
oreparations beyond what we have now, *Xi11 produce an effect on our 

socit-ty, and presumably on the opponent’s society. uhich 9s not at 

all catastrophic. 



DAM 2919-2 

L’Ji\SC)S~ l)r. I’avlor, in connection wt!: Ihcsr estinratcss, es- 

prcialiy tiiokt* on nlu~ h larger allaclis, bVhl*li VUU talk atJol.lt the end 

d CILI~IL~~IOII, the* a*nd tri GIL lli/ation in thv H’O~ICI 1s trtw thing; the 

end of tllc Unltrd Statrs, which IS a liml~ed thinK:, a more limited 

cons~cleratIon, IY another thing. Is thrs cc,nsIdrraticn lmpos~lhle or 

ruled out by the* authors of these* studies” rhat is, II you’re going to 

kill.. . . . 

‘rAYI._OH. I don’t bclicx~e th.at even they Gnnw b,lcac.;c It’s sort of 
an imponderable qucstlon. What \vill society cto UI.CIPP thcxsr very 
different. very ncxv sttuat;ons” if It’s really so rhat rvcar:rbodv will 

come out, whrrclc r he is, iind say, “Yrs. t ~o:~lcl rather be dead”, 

awl Just lie down and dir.. . . . 

HEALER: And the resources” 

I)Ot\SOS hly qucstlon \\a5 hlmply thi:>: !s i: a rldlculous idea 
that tsssentlally all the /Irnrrlcan populatlo:l can Ix killed by. a \ ery 

large nuctrar cschanpe’ 

TAYLOR: So, I (Ion’; thin!: It’s a riclicu:ous 14ra but r think It’s 

not a posslbillty ulth the forces that non csist it. the xvor:d. 

WARREIN. Given anr)thcr ten years, that t~ould be tliiicrrnt. 

I 
, 

Y 
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EISENtttJD. Xo. The RANI) reports, 

‘NAHHEN: Could we g-1 some of those htiarin$ts tssucc! to us a 

EISENf3UD: i ou can. I .startcd to say that this 3, ‘300 IfT might 
only be 20 KT if you accept t.:le tlrra‘lful sttua:r:on that Ted’s uorrytng 
about where maybe some Cuban refugees get hoid of a 2~1-I< T bomb and 

rxpiodr it on us so that we ~111 get into a ilght u,lttl Rtrsrta, and they 
can OCR C.tstro out durrnp thr confuSton. Aircar ,111, the! r!~d try to 

bomb the U. N. And It couid go up, I ~l.pposc. t,,ii,bc t,, 50, oljo oi 
100,000; you lldnle Il. It could be combtned w?th fjWC\V. 

AYSES: At that level you don’t have to worry about the survrval 
of anything. 

TAYLOR: I think that’s the level at about LO, 000 IIT. \Vhrn you 
start adding up targets and placing carefully on them one thousand 

20-MT bombs and you can kill e\ erybody outrtght by cvcn incluc!lne 
heavy fallout, you can generate a situation in xvhtch I think tt’s at 

ieast a tenable hypothesis that in the ncxL few months rvcryonr would 

Cite. 
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l)I’NilAht Ai hurp,taitty, at lraet frum the st~nd;x\int of the 

&ucsts, 

. 
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